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INTRODUCTION

The ARCC Spring Architectural Research Conference series is, in my mind, an important venue for
the architectural community. It is important due to the focus that the ARCC brings into disciplinary
discussions and follows these up in two ways.

First, the conference series maintains a very clear sense of responsibility to consider core architectural
concerns without marginalizing or accentuating any particular focus. As it was communicated to me
by the ARCC Board, it is the belief of the ARCC that any one subject matter within architecture is as
important as any other, and the richness that is architecture cannot exist without this layered under-
standing of our discipline. In an ARCC conference, studies of acoustics in terms of spatial quality are
situated next to explorations of metrics of sustainability or the application of philosophical positions
in considering architectural design frameworks. Marginalizing any of these introduces nothing but
paucity in architectural design and the built environment.

The second factor of importance tempers this breadth of content and introduces a clear position
which exemplifies the ARCC. While all and any topics within the architectural domain are consid-
ered, they are considered in a very particular way. The biannual Spring Conference is a conference
dedicated to architectural research. This means that you will not find personal musings or descriptions
of a discrete and non-transferable project (one-off success case), opinion rather than crafted argu-
ment, or case-study without analysis and projection. Neither will you find discussions of teaching
practices within architecture for while these are critical explorations, they are focused on the scholar-
ship of education rather than the discipline of architecture. You wi// find controversial or unpopular
positions supported in the conference, as long as the scholarship is rigorous and methodology clearly
visible.

In the spirit of both disciplinary inquiry and research, we would like to consider the substantial
developments in technology, public consciousness and economic pressures in the architectural
research community of the past decades as the focus for the ARCC 2011 conference. The rise of ethical
awareness, social networking, sustainability and the green movement, changes in manufacturing and
marketing, changing energy codes, shifting populations, and globalization, to name a few issues,
have all brought pressure to bear on interests within the research community. There is, however, a
substantial lack of assessment of the impact and relevance of these contemporary paradigms. The
absence of comprehensive reflection on the usefulness and long-term relevance of our research is
combined with two current critiques. The first is an internal disciplinary voice that positions much
of architecture has having a tendency to distract itself, focusing massive amounts of time and energy
on problems which are self-fabricated while ignoring more fundamental research concerns. The
second is a rising dialogue in other fields which calls many of our current architectural processes into
question by defining them as too narrowly focused, neglecting many social, cultural, and political
considerations. Both these critiques seem to call for a more holistic approach, stressing multi-scalar
approaches, interdisciplinary collaboration, and international cooperation.

There are many questions that arise when considering existing frameworks, scales, practices and
processes in architectural research. At the core, there are questions of how can research help us reflect
on various contemporary environmental, sustainable; social, political, formal, and psychological
paradigms. What are the impacts of these paradigms? Have they addressed what they claimed they
intend to address? Do they do what they say they do? Where do they stand and what effect might
they have? It is time to reflect on our practices and map critical issues and processes for the coming
decades.

In the following pages, you will meet research papers which explore questions such as:
* How can research help us reflect on various contemporary environmental, sustainable, social,
political, formal, and psychological paradigms?
* What are the impacts of these paradigms?

* Have they addressed what they claimed they intend to address?
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e Do they do what they say they do?
e Where do they stand and what effect might they have?
* How should we consider research as an integrated part of our practice and discipline?

As a note of organization, the conference call was divided into three major categories. The intention
was to provide some focus and (attempt to) defy sub-disciplinary categorization. These categories
were ‘on approaches’, ‘on measurement’ and ‘on relevance’. As you can see from the details following,
the conference’s Organizing and Advisory Committees gathered a series of subtopics in each of the
categories, purposely stated to be intra- and inter-disciplinary in focus.

‘On Approaches’ was conceived, in general terms, to include the following: research on conceptual
frameworks and their effect on forms of collaboration; ecology, sustainability, and changing societal
and political economies; the role and use of philosophy in architectural research; digital approaches
and the ‘real world’; and alternative approaches in research methods.

‘On Measurement’, in contrast, dealt with any and all metrics whether applied to energy, tempera-
ture, quality or beauty. The questions and focuses provided by the Conference committees included:
quantifying sustainability, looking to see if we using the correct measures; what is performance,
approaches to energy, occupation, consumption and reuse; integrating the human dimension in ar-
chitectural research; social environment: what lessons can architectural research learn from the social
sciences; and construction processes and fabrication, their metrics, effects and priorities.

Finally, ‘On Relevance’ inquired about meaning and “what matters” particularly in the aspect of
cross-disciplinary concerns. Focuses included addressing disenfranchisement (technological and so-
cial approaches); the interaction of allied disciplines in architecture and architectural education and
whether they are doing anything; questions around ethics which were tagged with the terms respon-
sibility, activism and research; pure research, applied research and the market; and identifying or
assessing emerging trends and fields in architectural research.

The conference wouldn't have been possible without the continued support of both the Board of
Directors of ARCC, lead by Dr. Michael Kroelinger, and the generosity of the College of Architec-
ture and Design at Lawrence Tech, under the direction of Dean Glen LeRoy. I would like to offer
my heartfelt thanks for both of these groups, the authors (who suffered from too many emails from
me) and all the various individuals who have selflessly donated their time, energy and intellect. A
special note needs to be added for our late colleague, Dr. Virginia North. Virginia was the driving
force behind Lawrence Tech’s involvement in the ARCC and organized the application to host the
2011 ARCC conference. With great sadness, her life was unexpectedly cut off before she could see
it happen.

If, at the very least, this conference begins a series of interactions that leads to critical disciplinary
discussions, allows a small moment of insight on our own research agendas, or formulates a single
question to frame the next decade for the participants, I believe it will have been a successful event.
All in all, the ARCC conference series is one of the few venues in which individuals who are invested
in the discipline of architecture can gather in an inter-institutional format and talk strictly about
architecture. Hopefully this year’s conference will be no different.

Sincerely,
Philip Plowright, Chair
ARCC 2011 Architectural Research Conference
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Appropriating space in an assisted living residence.
On architecture and elderly frail people’s spatial use

Jonas E.Anderson
The Royal Institute of Technology,
Stockholm, Sweden.

ABSTRACT:

An assisted living residence with identical layout for two non-special care units (NSCU) and two special care units
(SCU), designated as an exemplary model, was used as a test bed for this study on elderly people’s spatial
appropriation of communal space. Using qualitative research methods (interviews, participatory observations,
TESS-NH), eighteen residents’ spatial usages were mapped. Thereafter, ten residents with dominantly somatic
diseases were interviewed as to their appreciation and use of the communal space. Using the same qualitative
interviewing guide, three staff members were interviewed in relation to cight persons with dementia. The
collected data was analyzed by use of the Lynchean imageability pentad. Depending on the residents’ age-
related problem and the specific conditions in situ, the elderly persons’ spatial usages of the individual unit
could be described graphically in a mental map. A place-making process was the motivating force behind this
spatial appropriation, conditioned by age-related problems. At the NSCUs, the elderly spurred this process
themselves by developing a pattern consisting of movements towards places open for activities, contact and
social interaction. On the other hand, at the SCUs, the dementia diagnosis affected this pattern. At these units,
the movements and the places depended upon the elderly person’s dependency on the staff for self-affirmation
and calm. The overarching conclusion of this study is that an appropriate architectural space for an assisted
living residence reinforces the place-making process, either the one of the elderly frail people, or the one staged
by the staff. Besides general requirements of accessibility, functionality, and usability, this type of architecture
needs to employ spatial elements that constitute a communal space that fosters an appropriative process
based on the sensuous stimulation exploitable at a particular place. Thus, architecture acquires a supportive
quality that nourishes the perceived homeliness by the elderly people themselves, or as staged by the staff.

KEY WORDS: assisted living architecture, architectural design, age-related problems, appropriation, mental maps.

INTRODUCTION

In the context of an assisted living residence, ‘the most light-hearted becomes saddened” (Balzac, 1835,
p- 5), since this is often a place “where the sound of a vehicle becomes an event” and “the walls smell like
prison (Ibid., p. 5).” It embodies a “materialistic concretization of ideas and beliefs” (Balzac, 1842, p.
9) about the appropriate space for aging. The social relationship between residents and staff, and the
separation between communal and private space are defined by guidelines for the architectural space.
These guidelines for the optimal interaction between aging, age-related problems and care philosophies
have a certain similarity with a lost art that prior to the photographic revolution consisted of a
meticulous description of human artifacts, usages and built space, “Varchitectonographie” (Mimouni,
1999, p. 88). (Mimouni, 1999, p. 88). To go beyond the existential dilemmas of aging, this paper
tries to reconnect to this old tradition, and will explore elderly people’s use of communal space in a
Swedish assisted living residence, and their relationship with architectural space.'

1.0 BACKGROUND

Natural processes slacken and make an elderly person cognitively slower to perceive architectural
space (Johansson, 2001). Still, this process is highly individual, and dominantly permits an aging
in place. A significant feature of the aging process is that the individual use of space shrinks and
becomes restricted to the most immediate environment close to home (Rowles, 1993). At the same
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time, in Western developed countries, place identity is a vital component of self-identity for elderly
people (Peace, Holland, & Kellaher, 2005). Thus, the environmental provision of autonomy and
independence as well as the residents individual choice are core criteria for the design of assisted
living residences in most Western countries (Brent, 1999; Pynoos & Regnier, 1991; Regnier, 2002;
Schwarz, 1999). In some cases, the aging process leads to cognitive and functional impairments
that cause a changed behavior and a distorted visuo-spatial thinking (Hoof, Kort, Duijnstee, Rutten,
& Hensen, 2010; Kolb & Whishaw, 2002; Robinson, 2002; Schreder et al., 2007). In such a case,
an apartment in an assisted living residence’ becomes necessary. Swedish assisted living residences
accommodate approximately 95,200 elderly persons with a high degree of assistance and care in
order to uphold activities in daily living (ADL) (NBHW, 2008). There is a recommendation that
for the architecture for an assisted living residence to be ideal it must meet a list of over a hundred
various spatial criteria (Regnier, 2002). Of particular importance is the provision of small spaces
suitable for spontaneous sojourns for a group of two to three persons, thereby allowing for the
creation of new social arenas inside the residence, since the aging process tends to narrow the
individual social network (Ibid). In the context of elderly people suffering from dementia, space for
wandering is required so as to ease the corporal sensation of worry that the disease induces (Dehan,
1997, 2007). In contrast to these requirements based on the human aging process, the assisted living
residence is subject to a societal interest, that disarms innovative architectural thinking and promotes
standardization (Schwarz, 1997). The resultant impact is normative guidelines that aim to optimize
the area of the resident’s individual space and the one of the residents’ communal space. The probable
reason for this regulatory force can be found in the old origins of the modern social work for frail
people in the former poor relief aid (Andersson, 2005b; Laws, 1997).

The architectural design defines a spatial choreography, an interior movement and a relation towards
the exterior space, and establishes a staging of the architectural space (Bergstrom, 1996). Still, in the
case of indoor architectural space, few studies have been performed other than those with a focus on
architecture generally acknowledged as exemplary (Canter, 1991). When a gerontological angle is
introduced in the context of human interactions with architecture, the question of aging, place, and
space becomes a multi-disciplinary field of research. The architectural design has been attributed with
a therapeutic dimension (Cutler, 2007; Day, Carreon, & Stump, 2000; Rioux, 2003; Teresi, Holmes,
& Ory, 2000) that may result in a supportive environment for elderly people with extensive need of
daily assistance (Devlin & Arneill, 2003). Both international and Swedish experience- or research-
based findings have emphasized the significance of the so-called homeliness in the assisted living
setting (Altman_Klein, 1993; Lindstrom & Ahnlund, 1982; NBHW, 1983). Architectural research
suggests that an elderly person’s adjustment to the assisted living residence depends on a successful
transition from the previous domicile to the new environment (Toyama, 1988). Spatial interventions
in housing for elderly frail people have shown that the elderly person’s individual experience of the
interior setting is dovetailed with coping strategies and nutritional status (Elmstdhl, 1987; Kiiller,
1991). A homelike environment exploits spatial features that are present in the ordinary domicile.
The architectural space and its artifacts are powerful components of the on-going resident-staff
agency in an assisted living residence (Nord, 2010).

I.1 AIMS AND WORKING HYPOTHESIS

The objective of this study is to explore the architectural space of an assisted living residence with a
post-occupancy evaluative approach. The residence has been designated as an exemplary model of
assisted living. This study has two explicit aims: Firstly, to explore elderly frail people’s spatial uses
of communal space in terms of movements and sojourns in an assisted living setting. Secondly, to
identify significant architectural features active in this process. This study has been guided by the
working hypothesis that the individual’s appropriation of the communal space of an assisted living
residence is an outcome of the degree of homeliness that is attributable to the interior landscape
and that the elderly person experiences. Nonetheless, the elderly person’s perception of homelike
environmental features is conditioned by his or her individual health status, either affected by
dementia or somatic disorders.
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1.2 THEORETICAL FRAMEWORK

In this paper, architecture is understood as any man-made construction and a scalable reflection
of human existence (Norberg-Schulz, 1971). The interest of this paper pertains to the individual
appropriation of communal space in a residence for assisted living (Lefebvre, 1985). It is a matter of
a place-making process (Rosel, 2003; Rowles, 1993, 2000), where a personal attachment to a certain
spatiality acquires an existential dimension, since space with its artifacts becomes an important place
for a certain individual. Place identity is an important component of older people’s self-identity
(Peace et al., 2005; Smith, 2009). Contrary to the traditional view that the built space per se is a place
(Tuan, 1977), this place-making is created through the rhythms of being, and place is constituted
by dispersed pieces of architecture, or natural landscapes (Lefebvre, 1992). This paper embraces a
transactional world view (Altman & Rogoff, 1987), where home is perceived as a holistic entity
constituted by inter-related qualities of activities, physical settings, social interaction, and time. In
turn, these qualities are assumed to be influenced by the cognitive and physical aging process of
the residents (Lawton, 2000; Lawton & Simon, 1968). Given the implications of aging, namely
dementia causing visuo-spatial problems or somatic multi-diagnoses affecting the body’s locomotive
functions, the architectural space of the assisted living residence constitutes a special kind of spatiality
that bears on the quality of life (Pynoos & Regnier, 1991).

In the exteriority as well as in the interiority, the individual interpretive process of understanding the
inner architectural space in terms of pleasant places to explore is active. Using sixty informants, the
American urban planner Kevin Lynch explored three American cities, Boston, Jersey City and Los
Angeles, by studying their “quality (...) of evoking a strong image of identity and structure in any
given observer” (Lynch, 1960, p. 9). Lynch concluded that the urban landscapes could be transcribed
into two-dimensional mental maps that described the city’s character, its imageability (Ibid., p. 9).
A Danish study, with a similar approach focusing on six residents’ spatial usages of the Danish city
Aalborg, concluded that these uses were mental maps that described a place-making process based on
a list of personal priorities (Marling, 2003). In this paper, it is assumed that the Lynchean pentad of
district-edge-landmark-node-path that is used to define the perceived imageability of the cityscape
(Lynch, 1960), has an equivalent for the inner space. With reference to a study of an interior space,
mental maps were used in order to describe the employees’ spatial appropriation of the communal
office space (Bodin Danielsson, 2005). The pentad of the exterior world was transferred to the
interior one: 1) landmarks- the physical elements that created a strategic spatial foci for orientation;

Legend:
Legend: 1. entrance hall
} 2. nurse office
;.:el':!lalﬂ Tl f 3a. manager office
3;1 :B"Y s 3b. clerk office
- garbage 3¢, oecupational
by ;mm therapist office
5. lounge ; m
6. kitchen 8. kitchen
7. dining space )
o 9 Bsm“ NSCLU-1 7. dining spaca
9. oriel space g
H 10, glazed corridor end Commamicurt o SRS i
El 11. laundry foom bt e
z 12, storage room B oubla scsie) 12 mﬂ room
§. :3 xgmg utensids 13. cleaning utensils
| . 14. WG
é' 15, terrace 15. balcony
3|

Coiginal drarwiegg Ancrn Arkitokter AB, Sockhilm

small street with car parking

Ros-Anders Assisted Living Residence lols Do 1 1 fame
Figure 1: Ros-Anders assisted living residence, first floor and second floor. Approximate scale 1:800.
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2) paths- the floor layout or the furnishing of space that defined how to traverse the environment;
and 3) nodes- random junctions of intersecting paths. Given that the inner architectural space suffers
from structural limitations, the Lynchean term district assuming an urban scale had to be translated
by the term 4) zone, and fringe elements appeared as 5) edges between the zones detected (Ibid.).

2.0 METHODOLOGY

This study employed case study methodology (Yin, 2003) and a mixed method design (Creswell,
Plano Clark, Gutmann, & Hanson, 2003). Heterogeneous research strategies were used in order to
collect data and triangulate empirical findings (Onwuegbuzie & Johnson, 2008; Patton, 1997, 2002;
Yin, 2003).

2.1 SETTING

This study was performed at a Swedish assisted living residence, Ros-Anders garden®, situated in a
picturesque garden city in the municipality of Haninge, some 33 kilometers south of Stockholm. It
has been designated as an exemplary model (Regnier, 2002). Inaugurated in 1999, the architecture
features two special care units (SCU) with twenty apartments for elderly people with dementia on
the first floor and, on the second floor, two non-special care units (NSCU) with apartments for
the same number of persons with somatic diseases (Figure 1).* Oriel windows in the gables create
views of the surrounding environment, and there is a minimum of enclosing walls. Each unit has
an individual kitchen.> A locking keypad regulates passages to and from the unit. The observations
were performed during the period June to September 2004, this particular summer with a very high
temperature, often above 30 degrees Celsius before noon. Since the residence lacked air conditioning,
this circumstance might have affected the elderly frail people’s spatial usage of communal space that
was more exposed to the sun.

2.2 SAMPLE

The sample was based on general information about the total population of 39 residents who lived
at the residence at the time of the study. This was supplied by the staff. Twenty residents, six men
and fourteen women, who lived on the first floor, the SCUs, were said to suffer from moderate to
severe dementia. On the second floor, the NSCUs, nineteen residents, four men and fifteen women,
experienced dominantly age-related functional disorders and other somatic problems. The staff
reported that two of the residents, two women, suffered from a mild dementia. One of them was still
fully able, while the other person was confined to a wheelchair. The average age of the residents of the
SCUs was approximately eighty-one years old, whereas it was slightly higher, eighty-four years old
at the NSCUs. However, the exact age and medical condition of each resident has not been possible
to establish, since this was classified information that necessitated an approval from an ethical review
board. The main focus of this study was elderly people’s spatial interactions with architectural space,
and therefore a descriptive statistical analysis of age and medical condition was deemed irrelevant for
this type of study.® Instead, the 39 residents formed the target population (n=39), but there were no
inclusion criteria other than the resident’s willingness to participate. Information about the resident’s
age, health and medical condition was attained to the extent the resident was willing to provide it.

2.3 RESEARCH METHODS

ENVIRONMENTAL ASSESSMENT: The Therapeutic Environment Screening Survey of Nursing
Homes (TESS-NH) is an observational instrument that assumes the perspective of the elderly
person with dementia and assesses the provision of safety, security, and physical health; orientation;
provision of privacy, control, autonomy, and stimulation (both positive and negative); enhancement
of socialization (social milieu); and personalization/familiarity (Sloane et al., 2002). In this study, the
original American version of this instrument was used as a summary scale,” along with the Special
Care Unit Environmental Quality Scale (SCUEQS), a validated scale within the instrument. In both
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cases, a high scoring indicates an appropriate environment for elderly frail people. A value of 0-10
points was assigned each item in the protocol. The evaluations were photo-documented, and aimed
at corroborating the qualitative assessment of each unit. On average, the evaluation time per unit was
50 minutes. INTERVIEWS: A qualitative interviewing guide with three question themes was used in
the interviews with ten residents and three staff members: a) the interviewee’s background; b) views
on the architecture of the residence and use of communal space; ¢) views on the care given (and in the
case of interviews with a staff member questions pertaining to the residents). Twenty-six photographs
were included in the guide that aimed to bring about a relaxed conversation that was adjusted to
the interviewees’ command of the language.'® The architect and the representative of the municipal
administration for eldercare of Haninge municipality (AEHM) were also interviewed using the
same interviewing guide. The interviews were transcribed. A recording (resident) or a printout (staff
member or other) was sent to the interviewee. OBSERVATIONS: The participatory observations
were coordinated with meal hours. The first observations took place between nine o’clock and noon,
while the second occurred after lunch until 17.30 in the afternoon. A third segment occurred at
18.00-19.30 in the evening. During the observations, the author interacted with residents and staff.

First floor, 20 residents in all

SCU-1 10 RESIDENTS and 3 staff members (day time) SCU-2 10 RESIDENTS and 3 staff members (day time)

All residents had dementia in an early phase. One resident one resident
was aphasic but still able and fit. On the other hand, his personality had
changed, and he had acquired a severe wandering behavior, and he
constantly rearranged the interior decorating at the unit. This affected the
other residents.

All residents had dementia in a mid- or late phase. The
residents were highly dependent on staff.

Three men and one woman regularly seen during the
observation period.

Three women and one man regularly seen during the observation period.

Second floor, 19 residents in all

NSCU-1 10 RESIDENTS and 3 staff members (day time)

‘The residents suffered mainly from somatic diseases (heart problems,
brain tumor, equilibrium problems, age-related frailties), but two
residents suffered from dementia in an early phase.

NSCU-2 9 RESIDENTS and 2 staff members (day time)
All residents have somatic diseases (aphasia, heart problems,
equilibrium problems, age-related frailties)

Three women and one man regularly seen during the

Three women and two men regularly seen during the observation period. | observation period.

Table 1: An approximate description of medical conditions found at the four units during the observation
period in 2004

2.4 DATA COLLECTION PROCEDURE AND DATA ANALYSIS

Field notes summarized the events that took place, and the residents or staff members involved in
these."" The study began with the TESS-NH assessment (the NSCUs in the morning on June 21st;
the SCU-1 on June 22nd; the SCU-2 on June 28th, both were performed during the afternoon). The
interviews started in July and ended in December 2004. The analysis of the collected data identified
a variety of elderly person’s usages of communal space, and conclusive mental maps of these uses
were drawn for each unit using the pentad edge-landmark-node-path-zone. A preliminary report
with seven fictitious characters and their use of the interior setting was written in 2005 (Andersson,
2005a), but circumstances postponed the full paper.'>’® The assisted living residence was revisited at
random occasions in 2005, 2006 and 2007. Some of the usages identified seemed to persist although
the original sample of residents had moved out or deceased and the new focus group for the entire
residence had changed into being solely elderly people with dementia diagnoses.

2.5 ETHICAL CONSIDERATIONS

The ethical principles for research within the humanities and the social sciences have guided the
study (Swedish_Research_Council, 2002). In February 2004, the residents, their relatives and the
staff were informed about the project, and, prior to the observations, a letter that stated the aim of
the project was sent out. A written statement of anonymity and confidentiality was handed over to
the interviewee at the beginning of the interview.
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3.0 RESULTS

This section is divided into three parts. The first part deals with the environmental assessment of the
full residence and the separate units. The second part presents the characteristics of eighteen elderly
persons who under fictitious names participated in the study. In two subsections, the elderly people’s
spatial use of the communal space is presented, one describing the conditions at the NSCUs, and the
other one the conditions at the SCUs. In the third part, the elderly persons’ spatial appropriations of
the communal space of the NSCUs and the SCUs are transcribed into three separate mental maps,

one for NSCU-1 and NSCU-2, and two for SCU-1 and SCU-2.

3.1 ENVIRONMENTAL ASSESSMENT

The architect said that the ambition for the communal space had been to create a “street character
that passed through an urban landscape with a varying width”. The architect argued that such an
environment was supportive, since it reduced the “inhibiting sensation of entering an unknown
room” (Karlsson, 2004). The representative from the AEHM said that that residence had turned out
to be “a beautiful exterior and interior architecture” that “empowered the staff”. Nevertheless, the
representative said that the pleasant architectural space made the staff more inclined “to overlook
the residence’s shortcomings, since the residents seemed to be happy and thrive.” Moreover, they
had to make ad hoc adjustments in order to “compensate for the compact rationalized working
environment” (Geijer, 2004): For instance, the handling of the residents’ medicines and their
individual journals had to be done on the kitchen counter for lack of working space. Furthermore,
the representative explained that the interior decorating of each unit had been done independently
by the staff themselves, as a part of a management strategy to improve the staff’s adjustment to the
new premises as well as to improve their performance as a care team. Each team had received the
same amount of money, but they had chosen to employ it differently, some focusing on furniture and
artifacts, and some focusing on textiles and curtains (Ibid.).

Computed for all four units, the mean TESS-NH summary score was 93.8 pts, lower than the
mean value of the 53 referential American facilities, 95.5 pts, (Table 2). On the other hand the
mean SCUEQS value, 26 points, was higher than the American referential values, 23.0 points. The
SCU-2 was attributed the highest scores, 104.0 TESS-NH pts and 29.0 SCUEQS pts. The ranking
order of the other units was unclear: According to the TESS-NH, the order was NSCU-2 (93 pts),
and in a shared third position, NSCU-1 (89 pts) and SCU-1 (89 pts), while the SCUEQS gave
the following ranking: NSCU-1 and NSCU-2 in second place (27 pts) and SCU-1 in third place
(21 pts). Despite an extensive uniformity, the individual scores concerning environmental factors
- maintenance, cleanliness, sensory stimulation, and noise-varied. Question 19 that dealt with the
homelike appearance of communal space was important for the scope of this paper: The NSCU-
1, NSCU-2, and SCU-2 were regarded somewhat homelike, while SCU-1 not at all. The overall
assessment of the physical environment, question 32, on a ten point grading scale from unpleasant
to pleasant, attributed a shared first place to NSUC-2 and SCU-2 (7 pts), the second place to
NSCU-1 (4 pts) and the third place to SCU-1 (3 pts). This inconclusive outcome suggested that
the individual ranking order of the units had to be correlated with the perceived completeness of the
interior setting as a homelike environment. When combining this qualitative assessment with the
interviews, the photographic documentation, and the TESS-NH instrument, the ranking order of
the most appropriate unit turned out to be NSCU-2 in the first place, NSCU-1 in the second, and
the SCU-2 in the third place. The SCU-1 was perceived as the least appropriate environment for
elderly frail people.

3.2 PARTICIPANTS AND USE OF COMMUNAL SPACE

By use of observations and subsequent interviews, a sample of eighteen persons was established. On
a regular basis, four female residents and four men were found in either of the communal spaces
of the SCU-1 or the SCU-2, sce table 2. These residents not only suffered from moderate to severe
dementia, but they also had somatic diseases that added to their problems, especially at SCU-2.
At the NSCU-1 and NSCU-2, six female residents and three male residents regularly used the
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communal space for various purposes, (Table 3). These nine residents experienced mainly somatic
problems although two also had a dementia diagnosis. A tenth resident, Felix confined to his bed,
represented a special type of resident whose spatial use was limited due to architectural features.
The interviews with the residents at the NSCU-1 and NSCU-2, and the staff at SCU-1 and SCU-2
revealed a key difference between residents. The residents with somatic diseases had consciously made
the move from their previous apartments to the assisted living residence. Prior to moving, they had
visited the residence, and they had chosen it due to its homelike appearance—the wooden flooring,
the interior coloring, and the openness inside the communal space and towards the exterior. They
liked the layout of the apartment. Still, Eugene remarked that a space for handicraft was missing, and
Laure and Louise added that the home cooked meals had been a vital parameter for their decisions to
move to the residence. The residents with dementia had been assigned an apartment at the residence
by the AEHM, but they had not consciously moved to the assisted living. Adam, living at SCU-2,
acted as if the unit was a barrack he recalled from his military service. Augustine and Beth, living at
the NSCU-1 and both suffering from a mild dementia, described their apartments in relation to their
previous experiences of work environments, offices and hospitals. They maintained their previous
addresses. Thomas at SCU-1, had lived nearby the residence, and a relative took him regularly for
walks in the neighborhood.

Thera-  Ros-Andersgarden Care Home, assessment June 2004 xu’“;:’:,'a'
Zeol;ﬁllc Amencan
Domain, S SCU-1  SCU-2 NSCU-1 NSCU-2 nursing
and Item ey istJune Zistune TistJune 2istlune MOMES
Mumber __Mem Description Range MEAN o4 04 04 04 n=53 SCUEQS
Privacy/ controlf autonomy
1 Unit nursing station presence/ type 0-2 0a 00 oo 0.0 0o 16
2a Nursing station for paperwork 01 00 o0 oo 0.0 o0 07
2b Desk for papemwork 01 0.0 00 00 0.0 0o 0.2
2c  Combined work area for paperwork 01 10 10 1.0 1.0 1.0 0.0
2d Enclosed workroom, not a nursing sta  0-1 oa 0.0 oo 0.0 00 0.1
3 Unit use as pathway between otherur 01 0.5 0o 0.0 1.0 1.0 0.3
da Residents eat on/ off unit 03 3.0 3o 30 30 30 29
4b  Formal activities on/ off unit 03 30 3.0 3.0 3.0 30 23
4c bathe on/ off unit 0-3 30 3.0 3.0 3.0 3.0 2.9
Outdoor Access
26 Enciosed courtyard/ 0-3 1.5 2.0 2.0 1.0 1.0 25
27a Attractiveness of courtyard 03 20 20 20 20 20 21
27 Courtyard is functional 0-3 30 30 3.0 3.0 3.0 19
Privacy
2%a Privacy curain provides separation 08 a0 80 8.0 9.0 80 1.0

between beds in semiprivate rooms

Safetyl security/ health/ exit control

S5a Doors to rest of facility disguised 02 05 10 1.0 0.0 0o 00
Sb Doors to outside disguised 02 0.3 1.0 0.0 0.0 a.0 a0
e Doors are locked o1 1.0 10 1.0 1.0 1.0 08
6d Locking device triggered by approach 01 o0.a 0o oo 0.0 0o 01
Ge Lock disengaged by keypads/ switch 01 10 10 10 10 1.0 o7
&f Locked at night! during bad weather 0-1 0.9 o0 0.0 0.0 00 0.0
Bg Doors are alarmed 01 0o 00 0.0 0.0 00 0.8
6h Alarm triggered by devios worm by res 0 0g 0o oo 0.0 00 01
Bi Alarm disengaged using keypad, card  0-1 00 00 0.0 0.0 a0 05
L] Alarm sounds with all entries/ exits 01 0.0 0.0 0.0 0.0 0.0 0.2
Maintenance
Ta Maintenance of social spaces 0-2 18 1.0 2.0 2.0 2.0 1.7 SCUEQS
b Maintenance of halls 0-2 18 1.0 2.0 2.0 2.0 16 SCUEQS
Tc Maintenance of resident rooms 02 18 1.0 2.0 2.0 2.0 1T SCUEQS
7d of resident bath 0-2 1.8 1.0 2.0 2.0 2.0 1.7 SCUEQS
Cleanliness
Ba Cleanliness of social spaces 02 18 1.0 2.0 2.0 2.0 1.4 SCUEQS
Bb Cleanliness of halls 02 18 1.0 2.0 2.0 2.0 1.7 SCUEQS
Be Cleanliness of resident rooms 02 1.8 1.0 2.0 2.0 20 18
8d Cleanliness of resident bathrooms 02 1.8 1.0 2.0 2.0 2.0 18
8a Bodily excretion odor in public areas 0-2 20 20 20 20 20 1.7 SCUEQS
b Bodily odor in resident oom  0-2 2.0 2.0 2.0 20 20 1.6 SCUEQS
Safety
10a Floor surface in social spaces 0-2 1.0 1.0 1.0 1.0 1.0 07
10b Floor surface in halls 0-2 10 10 1.0 1.0 1.0 08 SCUEQS
10c  Floor surface in resident rooms 0-2 10 10 1.0 1.0 1.0 06
10d Floor surface in resident bathrooms 0-2 1.0 1.0 1.0 1.0 1.0 13
11a  Handrais in hallways 0-2 0.0 0o 0.0 0.0 oo 18
11b  Handrails in bathrooms 02 0.0 00 oo 0.0 oo 14
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Stimulation/ Lighting

12a Light intensity in hallways 0-3 a0 0.0 0.0 0.0 0.0 07
12b Light intensity in activity areas 0-3 1.3 1.0 2.0 1.0 1.0 1.2 SCUEQS
12c Light intensity in resident rooms 0-3 1.0 10 1.0 10 10 0.6 SCUEQS
13a Glare in hallways 0-2 0.0 0o 0.0 oo 0o 1.0
13b  Glare in activity areas 0-2 1.0 10 1.0 10 10 1.0
13c Glare in resident rooms 0-2 20 20 20 20 20 1i3
14a Lighting evenness in hallways 0-2 00 0.0 0.0 0.0 oo 0.4
14b  Lighting evenness in activity areas 0-2 1.0 1.0 10 10 10 0.7
14c Lighting evenness in resident rooms 0-2 1.0 1.0 1.0 1.0 10 0.2
Visuall tactile stimulation
24a Bedrooms with view of courtyard 0-3 30 ao 30 a0 30 52
24b Public ares with view of courtyard 0-3 30 30 3.0 30 30 27
25a  Tactile stimulation opportunities 0-3 08 0.0 1.0 1.0 1.0 13
25b _ Visual stimulation opporiunities 0-3 0.8 0.0 1.0 1.0 1.0 1.8
Noise
30 Status of television in main activty are ~ 0-6 1.8 2.0 2.0 1.0 2.0 16
Ja Residents screaming/ calling out 0-2 1.5 2.0 1.0 2.0 1.0 26
31b Staff screaming/ calling out 0-2 1.5 2.0 2.0 1.0 1.0 25
31c  TV/radio noise 0-2 1.3 2.0 2.0 0.0 1.0 19
31d  Loud speaker/ intercom noise 0-2 1.0 2.0 20 0.0 0.0 27 SCUEQS
31e  Alarm/ call bell noise 0-2 1.0 2.0 2.0 0.0 0.0 25
311 Other machine noise 0-2 1.0 2.0 2.0 0.0 0.0 27
Socialization/space/ seating
17a Path leads to dead ends 01 0.0 0.0 0.0 oo 0o 0.1
17b Path with places to sit 01 1.0 10 1.0 10 10 0.5
18 Configuration of reoms of unit 0-2 10 1.0 1.0 1.0 1.0 0.2
Personalization/ familiarity/homelikeness
19 Public areas homelike 0-3 08 0.0 1.0 1.0 1.0 14 SCUEQS
20 Kitchen on the unit 0-2 1.0 10 10 10 10 0.9
21 Pictures/ mementos in resident rooms  0-2 30 30 30 30 30 1.9 SCUEQS
22 Moninst. fumiture in resident room 0-2 30 3o 3.0 30 30 1.4
23 Resident apy 0-2 20 20 20 20 20 1.3 SCUEQS
Orientation/cuing
28a1  Doors left open 01 0.0 0.0 0.0 0.0 0.0 08
28b1  Resident's name on/ near door 01 10 1.0 10 1.0 1.0 0.2
28c1  Current picture of resident 01 00 0.0 00 0.0 0o 02 SCUEQS
28d1  Old picture of resident 01 0.0 0.0 00 0.0 0.0 0.0 SCUEQS
28e1  Objects of personal significance 01 00 0.0 0.0 00 0.0 0.0
281 Room numbers 01 0.0 0.0 0.0 0.0 0.0 06
28g1  Colour coding 01 00 0o 0.0 0o oo 0.0
28a2 Bathr. door left open, toilet vis. fr. bed 01 00 0.0 0.0 oo o0 0.0
28b2  Bathr. door open,; toilet not vis. fr. bed  0-1 00 0.0 0.0 0o oo 0.3
28c2 Bathr. door closed, picture or graphic 01 03 0.0 1.0 0.0 0.0 0.2
28a3  Activity area visible from 50 % of resid 01 1.0 10 1.0 10 1.0 0.4
28b3  Visual indicator of activity area visible 0-1 0.0 0.0 0.0 oo 00 0.3
28c3  Direction, identification sign visible fror (-1 0.0 0.0 0.0 0.0 0.0 0.0
Global rating
32 Subjective rating of overall environmer  1-10 53 3.0 7.0 4.0 7.0 5.8
total score TESS-NH 838 89.0 104.0 89.0 93.0 95.5
total score SCUEQS 26.0 21.0 28.0 27.0 27.0 23.0

Note. The SCUEQS is computed by adding the observed value for each variable. SCUEQS items are: 7a, 7b, 7c, 7d, 8a, 8b, 9a, 9b,10b, 12b,
12c, 19, 20, 21, 23, 25, [a 0/1 vanable which is 0 if 28¢1 and 28d1 are both 0, and 1 if the value of either is 1), and 31d

Table 2: The TESS-NH instrument used as a summery scale and SCUEQS scores (mean value’s for the residence,
and individual ones per unit). Main differences are presented in bold, italic style. Comparative values from 53
American nursing homes are added in the right column (Sloane et al., 2002).
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3.2.1 The communal space of the NSCUs

In 1999, when the residents moved in at the NSCUs, they still experienced good health. Eugene,
Laure and Louise recalled happy birthday celebrations, crayfish-parties and Christmas Eves spent
here. The door in the glass wall between the units was left open to promote this sense of social
community. It still remained open, and both residents and staff members went from the NSCU-1
to enjoy the atmosphere at the NSCU-2. After breakfast or afternoon coffee, the staff helped Louise
and the aphasic Coralie in their special wheelchairs, to enjoy the sunshine, a television series or other
events in either of the lounge areas. In the afternoon, Jerome used to sit in the sofa in the lounge of
the NSCU-2. Laure retained her habit to go there in the evening for company. Philip arranged the
furniture on the balcony, and created a pleasant draft in the lounge since the residence lacked air
conditioning. Despite his walker, Eugene moved about inside and outside the building as much as
Philip did. In the morning or afternoon, Eugene read the newspaper and enjoyed the sunshine at the
oriel window at the NSCU-2. If he was looking for a book or dictionary, he went to the glazed-in
end of the other corridor, also at the NSCU-2. In the evening, Philip, Eugene and Jerome shared the
habit of using the training equipment in the therapy space at the NSCU-1, but never simultaneously.
Philip and Jerome often spent the evening outside the residence. Before lunch or in the afternoon,
Julie preferred to sit opposite the kitchen or at the oriel window. She wanted to be close to the staff and
to supervise those who entered the unit. Being a heavy smoker, Beth’s dementia made her constantly
search for a staff member in the kitchen area at any of the units so that they could accompany her
for a smoke outside.'* The residents perceived the oriel at the NSCU-1 as belonging to the staff. The
staff members used the sofa for short naps behind the folding screen. Occasionally, Augustine used
the sofa for a slumber, but she also used the sofa in the therapy area at NSCU-2. Here, she acted as
if the residence were a hotel lobby, attentively looking at who entered or left the unit. Accompanied
by a staff member, she also took walks between the units, looking out the windows and at the rare
artwork on the walls. Felix, on the other hand, was isolated in his apartment since the doorway of his
apartment did not allow him the passage. On special occasions like Christmas, the staff placed him
in a special wheelchair, and brought him to the lounge.

3.3 THE COMMUNAL SPACE OF THE SCUS

At the SCUs, the venetian blinds were lowered. No one on the street could catch a glimpse of life
inside the building, nor could the residents contemplate exterior events. At the SCU-1, Caroline,
Esther and Sophie sat at a table, where they pursued three separate monologues. After a while,
Esther, carrying her purse, would leave the table to search for her purse in her apartment. She then
reappeared, introduced herself and sat down. Shortly afterwards, she repeated this. Caroline used to
take a nap in the sofa in the therapy area. The members of staff were busy helping the other residents,
one man and five women, who remained in their apartments. Victim of a wandering and picking
behavior, Thomas had appropriated the communal space and the garden for his personal usages: two
places for resting, in the oriel where he piled up his findings, or in a chair outside on the terrace. Able
but aphasic, he constantly rearranged the interior setting, and created invisible barriers for the others
to observe. The movements in the more lit up SCU-2 were noticeable in the lounge area from the
obscure SCU-1, in which the penetrating daylight from the garden created zones of light or dark. At
the SCU-2, the electric lighting was turned on all the time, whereas the light at the SCU-1 was used
only in the evenings. The door between the units was locked, and white drapes blinded the glass wall.
The noises and the scents from the kitchen or the laundry room added to the homelike atmosphere
of the SCU-2: The residents were easily agitated and depended upon the staff. One staff member
said that her work required an actor’s talent, since she played different characters in order to reaffirm
them. One of the six residents present in the communal space, Cesar, aphasic and shrunken in his
wheelchair, specially appreciated a certain staff member. They used to spend the afternoon at the oriel
that became an open meeting point for any resident. Adam would approach them for a stuttering
conversation during his daily inspection tour. Near the sofa in the lounge area, but in his wheelchair,
Raoul preferred to sit. He supervised the staff in the kitchen, at the oriel or those who entered the
unit. His dementia induced him to shout invectives out loud when someone approached, and the
only way to calm him was that a staff member gently touched his arm. At nightfall, Flore in her coat
became the victim of his tongue as she tried to leave the unit to “go home”.
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Often, the residents became worried at this time of day, and the staff used the glazed-in end of the
corridor, named “the blue corner”, to calm them and make them go to bed.

3.4 THE RESULTANT MENTAL MAPS OF THE UNITS

Three mental maps were possible to draw from the observed spatial uses, one map of the NSCUs, and
two separate maps of the SCUs.

3.4.1 THE MENTAL MAP OF THE NSCUS

Based on the ten residents’ spatial appropriations, a mental map was traced over the two units (Figure
2). This map contained eight places that the residents used in different manners. It was mainly the
residents’ own movements that created a network of paths that connected the places. The places were
closely connected to sensuous or social stimulation, being in the sun, enjoying the view, or engaging
in some sort of social activity. In line with the higher TESS-NH score, the NSCU-2 had the majority
of the eight available zones that attracted the residents. At this unit, furniture arrangements created
places for contemplation and socializing. The oriel window space at the NSCU-2 was used by the
residents, whereas the corresponding one of the NSCU-1 was used by staff members. The glazed-in
end at the NSCU-2 was equipped with an armchair and a low book-shelf containing encyclopedia
and literature. At the NSCU-1, this end was used for the storing of assistive equipment. Although
one unit was the inversed copy of the other, the NSCU-1 depended on the NSCU-2. The kitchens
acted as landmarks, and the residents knew that they could find a staff member in this area at any
time. The mental map corroborated the higher score of the NSCU-2 compared to the lower one of
the NSCU-1.

3.42 THE MENTAL MAP OF THE SCUS

The eight residents’ spatial appropriations of the SCUs constituted two separate mental maps (Figure
3). At the SCU-1, one resident’s extensive spatial usages affected the communal space negatively
for the others. This mental map demonstrated this resident’s movements all over the unit. There
were only three zones, of which one was strongly appropriated by this person and connected to this
person’s state of mind. The other two were used by the three other residents, but in all three cases
there was a strong boundary surrounding them. On the other hand, at the SCU-2, there were five
defined zones, but a weak pattern of movements. This seems to be attributable to the residents’ higher
degree of dependency on the staff that created the zones at the unit. These were used to counteract
the residents’ state of anguish, and they were closely interrelated with social interaction with the staff
in order to affirm the residents’ self-esteem. In addition, these place exploited the sensuous qualities
that the architectural space supplied by an open view onto the garden or a solitary corner for privacy.
The higher TESS-NH score of the SCU-2 was attributable to this conscious use of architecture for
caring purposes, whereas the lower TESS-NH score of the SCU-1 can be explained by the on-going
conflicting spatial appropriation. The kitchen area of the SCU-2 had a quality of a landmark, and the
residents gathered in this area to be close to the staff. This quality was less accentuated at the SCU-1,
since the members of the staff were less visible in the communal space.

4. FINDINGS

Based on the observations at the four units, the elderly persons’ spatial uses were possible to translate
into mental maps. The movements and sojourns created a pattern of paths and zones that interacted
with the sensuous qualities of the architectural space. Given the residents’ limited capacity to move,
the paths nearly disappeared at the units, where the seniors had reached a high level of dependency
on the staff to be able to move around. As a consequence, few nodes were noted, especially in
situations in which a choice of multiple zones to go to presented itself. The kitchen area added a
landmark quality to the particular zone that evolved in its proximity. Still, the presence of staff,
familiar noises, or scents seemed to be more important than architectural features. Edges between
different zones depended on the distance needed to traverse in order to reach them or the invisible
boundaries that the appropriating person had set up at a particular zone. The amount of available
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zones at a certain unit correlated with the perceived homeliness: the higher the number of zones, the
greater the feeling of a homelike environment. In addition, this correlation was traceable in a higher,
but not conclusive, SCUEQS and TESS-NH scoring. These findings supply the premises on which
to base five preliminary conclusions:

1) A mental map of elderly frail peoples movements and sojourns in the communal space of a care unit gives
an indication of the degree in which these elders perceive homeliness in the communal space;

II) A mental map demonstrates the capacity of the architectural space to add a sensuous dimension to the
communal space for exploitation in everyday activities. Zones for sojourns appeared in conjunction with
architectural elements that allowed for an external view, a spatial overlook and by way of these attractions
generated a subsequent social interaction at this very place;

III) A mental map of the communal space indicates the degree of the elderly residents’ dependency on the
staff, since voluntary movements decrease in relation to aggravated age-related problems. Thus, the number
of staged zones increased as an effect of the aging process and an outcome of the care work;

1IV) A mental map describes an on-going place-making process initiated by the elderly frail people themselves
and conditioned by their health status;

V) A mental map of the movements and the sojourns found at a unit for dependent seniors combined with
the TESS-NH protocol supplies a generic environmental assessment of architectural space, interior setting

and eldercare provided.

5.DISCUSSION

This paper has explored elderly frail people’s inter-actions with architectural space in the context of an
assisted living residence. A guiding working hypothesis has postulated that these spatial encounters
resemble the ones found in an urban landscape and can be described by use of mental maps. The
fundamental argument for this analogy relies on the assumption that “my body is the texture that
communicates with all objects, and, concerning the understanding of the surrounding environment,
my primary instrument for understanding it” (Merleau-Ponty, 1945)". This phenomenological
stance has influenced the research strategies and the aims of this study: 2 explore elderly frail people’s
spatial appropriation of communal space through movements and sojourns, and to identify signify-cant
architectural features active in this process.

The dependent seniors’ spatial appropriation seemed to be part of an individual adjustment
process to aging and the assisted living environment. This resulted in various coping strategies in
which architectural space and the interior setting interacted (Kiiller, 1991). Apart from the mere
effect of various age-related problems, a notable difference persisted between the four units, since
the demented persons had not established a conscious connection with the new environment. In
contrast, persons with somatic problems found zones in the communal space that suited their need
for sensory stimuli, relaxation, and social contact. The necessary balance between the previous living
and the new one was achieved by these intellectually lucid seniors, but not by the persons with a
dementia diagnosis. Still, this equilibrium has been put forward as a key criterion for a successful
adjustment to the assisted living situation (Toyama, 1988). The participants with mainly somatic
diseases explained their individual motives behind a certain spatial usage, and these were aspects of
a place-making process (Rosel, 2003; Rowles, 1993, 2000): The personal attachment to space and
its artifacts acquired an existential dimension, and became an important place for this individual. In
this aspect, this study corroborates previous research on place identity as a fundamental criterion for
the architectural design of an assisted living residence (Brent, 1999; Peace et al., 2005; Pynoos &
Regnier, 1991; Regnier, 2002; Schwarz, 1999).

This study corroborates previous research in architecture on the relation between the aging person
and the ideal spatial configuration of the assisted living residence (Dehan, 1997, 2007; Regnier,
2002), and touches on the issue of architectural quality of the assist ed living architecture. The
architectural design of the assisted living residence in the study realized a fortunate interior spatiality,
since it offered openings to the exterior space with a varying penetration of daylight and views.
In addition, the interior space seamlessly incorporated different functions such as corridor, dining
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room, lounge and other necessary functions in a progressively larger or smaller space (Regnier, 2002).
The staff became key players in the elderly frail people’s subsequent place-making process, since the
interior setting had been arranged by the staff as an initiation assignment in the new work place.
It is, nonetheless, noteworthy that this work seemed to have been done without any professional
guidance, given the various environments created at the units. The most successful setting was found
at the NSCU-2, since a book-shelf, a sofa, a side table, textiles, added meaning to the place to be, and
empowered it with some sort of genius loci (Norberg-Schulz, 1980, p.170). This stronger feeling of
homeliness was the probable reason for the residents of the NSCU-1 migrating to the neighboring
unit. In this sense, this study adds power to the assumption that architectural space really has a
therapeutic dimension (Cutler, 2007; Day et al., 2000; Devlin & Arneill, 2003; Rioux, 2003; Teresi
etal., 2000), and that space is a vital parameter in the resident-staff agency (Nord, 2010).

This study has used a mixed method research design in order to explore individual usages of
communal space in the context of aging and care. This approach stems from a wide consensus that
states that a variety of methods increases the validity of a study (Creswell et al., 2003). The TESS-
NH instrument supplied a validated protocol for a strategic environmental assessment, which was
combined with observations in situ of the human interactions with the interior settings of each
unit. However, the results necessitate some caution since the participatory observations might have
affected the spatial usages that were identified at the four units. In addition, spatial differences
between American and Swedish residences for assisted living can influence the use of the TESS-
NH protocol. In a similar way, the interviewing guide might have induced the residents to present
usages that were related to the interior climate that occurred during the observation period.
Consequently, it has to be assumed that the spatial usages presented in this study had a momentary
character and were changing over time. However, the definition of mental maps based on the
Lynchean pentad makes this study explorative (Bodin Danielsson, 2005; Lynch, 1960), since few
other studies with a similar methodological approach have been identified during the preparation
of this study. All the same, since 45 per cent of the residents participated in the study, and multiple
sources of knowledge were used to triangulate data (Yin, 2003), the conclusions are credible and
transferable to similar situations involving architectural space and aging (Maxwell, 1996).

CONCLUSION

By a post-occupancy and mental mapping approach, this study has focused on end-users values in
architecture for an assisted living residence and other interior incitements to promote dependent
seniors’ spatial appropriation. The results suggest that the elderly persons’ usages of space,
conditioned by the aging process, can be promoted by the architectural design and interior
measures that enhance this design. The overarching conclusion of this study is that the perceived
homeliness of an assisted living setting is the result of a place-making process that can be described
by mental maps. Besides general requirements of accessibility, functionality, and usability, the
higher the number of places in the communal space, the greater the degree of perceived homeliness.
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ENDNOTES

1. These quotations are taken from the French novelist and play-writer Honoré de Balzac (1799-1850), and

the novel Le Pére Goriot, (Balzac, 1835): “Like other passers-by, the most light-hearted becomes saddened at
this site, where the sound of a vehicle becomes an event, the building is gloomy, and the walls smell like prison”
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(page 5, translation by author). The third fragment is taken from Balzac’s foreword to his magnum opus La
Comédie Humaine, (Balzac, 1842) where he explains his ambition to present a panorama of contemporary
French social life: “Thus, the work to be executed must have a threefold shape: the men, the women and the
things, i.e. the individuals and the materialistic concretisations of ideas and beliefs, which they understand”
(page 9, translation by author). The word architectonographie is a French word that has not yet entered the
English or the Swedish encyclopaedias. According to a French-English dictionary of 1897 it is an extensive
description of architecture (Wilson, Joseph, 1897: Harvard College). Originally, “architectonography is the
science to describe buildings, and the art to establish with precision and exactitude the state of any type of
constructions or buildings, like the house, the garden, the monument, the manufactory, the factory, etc,”
(Maxwell, 1996; Mimouni, 1999, p. 83, translation by author). The phenomenon is often found in the realistic
tide of the European literature of the early 19th century. The use of the quotations stemmed from an idea to
lighten an inventory of twelve exemplary assisted living residences in the Swedish magazine of Architecture that
the author wrote in 2004 (Andersson, 2004).

2. 'This paper uses the term assisted living to describe the Swedish type of sheltered housing although this term
is complicated due to the different regulatory status found in the European countries and the US (Andrews,
2005). In this paper, the term assisted living is seen as a type of residential home. Swedish facilities for assisted
living imply an individual apartment of approximately 20-40 square-metres offered by the municipality after
an assessment of the individual need of assistance and eldercare. The dependent senior receives a lease of an
apartment. In addition to the monthly rent, the tenant pays a fee proportional to the assessed need of eldercare.
Spatially, the apartment is optimized, and this type of housing together with housing for university students
holds a special section in the Swedish Building Act. Additional space for kitchen, dining and socializing is
found in communally shared premises in order to meet the national guideline of an appropriate private habitat
(NBHBP, 2008). Besides this communal space, additional space is required to provide an appropriate working
environment. The assistance and eldercare work is provided either by the municipal eldercare or by private
entrepreneurs in this field of services. Regularly, the Swedish municipalities propose commissions of assistance
and eldercare, which are a time limited contract open for renegotiation in case of ill provided eldercare or
malpractice.

5. In 2005, the assisted living was converted into housing that solely welcomes elderly frail people suffering
from dementia. Existing residents with primarily somatic problems were offered to move to other facilities in
the municipality, and the majority chose to do so. Still, two informants with somatic problems chose to remain
at the residence.

4. A third floor contains staff space, namely change rooms, a rest room, and space for meetings and preparing
lunch or coffee.

5. Originally, the meals were prepared and cooked in the unit kitchen. Depending on the elderly residents’
increasing need of assistance, this was changed in the beginning of the new millennium. Instead, meals are
prepared at one centrally located catering service in the municipality of Haninge. Using canteens, the food is
transported to the assisted living residence, and reheated in the kitchen before serving.

6. At Swedish assisted living residences, the medical diagnoses are classified information. The characteristics
of each elderly person are based upon the information that the individual provided herself or himself, or
what the staff members reported. The medical conditions used in this paper are a layman’s assessment based
on information provided and correlated with characteristics of the Alzheimer’s disease (Blennow, Leon, &
Zetterberg, 2006; Kolb & Whishaw, 2002). The fictitious names are taken from balzacian novels, (Balzac,
1842).

7. Questions number 6a-b, 15, and 16a-i were excluded, since they did not supply computable facts.

s. The exception is question 29 that was assigned the highest score, nine points, since all residents had an
individual apartment, and shared rooms do not exist in Swedish assisted living residences, other than for
couples in a larger apartment.

9. The documentation served as a means to analyze discrepancies between the American recommendations for
nursing homes and the Swedish architectural guidelines of assisted livings. The photographic documentation
of each unit was performed without flash, and without the presence of any resident or staff member within the
picture frame. A plain glass lens was used on a photographic zoom lens of 1:35-45 28-80 mm, and a 400 ISO
color film (Fuji color).

10. This section in was inspired by the French Photolanguage method (Baptiste, Belisle, & Pechenart, 1991).

1. On some occasions, the author took coffee with the residents and the staff, although it had been agreed that
meal times should be respected and excluded from the observations, since the majority of the residents were in
need of assistance and the staff heavily occupied in helping them.

12. The author of this paper was invited as a presenter at the three-day seminar of Vadstena Forum, 1st-3rd June
in 2005. This seminar constituted a meeting between municipal and regional decision-makers and researchers
representing on-going research on the interaction between aging, architecture and eldercare. The theme for the
seminar was the “The reverted population pyramid”. The preliminary report with seven fictitious characters and
their use of the interior setting was prepared for this occasion and published in the proceeding report of the
conference (Andersson, 2005a).
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13, In this context, another parameter comes of importance: At the Swedish technical universities funding is
correlated with the two-step procedure of a doctoral thesis. Consequently, new funding is required in order
to proceed from the licentiate thesis and continue with the doctoral thesis. In this particular case, the research
project had to remain dormant during the period 2005 to 2007.

14 In Sweden smoking is only allowed outside of the building.

15 "Mon corps est la texture commune de tous les objets et il est, au moins a I'égard du monde pergu,
I'instrument général de ma « compréhension ».” (Merleau-Ponty, 1945, p. 272, translation by the author).
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Creating regional Detroit’s first “net zero energy” community

Constance C. Bodurow, Calvin Creech,
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ABSTRACT:

A multi-disciplinary faculty/student research team (the Team) at an accredited Architectural School, is partnering
with the Southwest Detroit Development Collaborative (SDDC) to create a plan for our region’s first “net zero
energy” community by defining and modeling key elements of a sustainable community to inform the future
urban form of Southwest Detroit.

Guided by our investigations, we will make recommendations on how existing community initiatives and the
SDDC can use energy solutions, density, and community empowerment to create a sustainable community. The
team is focusing on three areas: ecological footprint, LEED ND, and hybrid alternative energy.

Utilizing our unique digital mapping interface, we will add relevant data, model “analysis layerings”, and make
specific design proposals for these key elements: energy hubs, green economy, targeted, mixed-use density, and
green infrastructure to support enhanced pedestrian mobility, mass transit, and electrical vehicle fleets. This
project is consistent with the U.S. Green Building Council’s Leadership for Energy and Environmental Design
[LEED and LEED ND] and will integrate LEED criteria into our digital mapping interface to recommend where
points can be gained for sustainable design.

The team will incorporate alternative energy sources such as solar and wind power systems which are the
foundation of powering residential, commercial and industrial needs, recharge stations for electric vehicles, sub-
grade battery banks, and a system for compressing air in unused salt mines underneath Southwest Detroit. We
will establish an ecological footprint for the community, identifying opportunities for repurposing of vacant
land and development of alternative energy to drive and support sustainable community and economic growth.
It is hoped that the outcome of this research would make Southwest Detroit our region’s first net zero energy
community, serving as a prototype for the rest of the city and state, as well as cities worldwide.

CONFERENCE THEME: Sustainable Paradigm: Creating Detroit’s first net zero energy community
KEYWORDS: sustainable urbanism, urban mobility, alternative energy, densification, digital mapping interface

INTRODUCTION
INTRODUCTION AND PROJECT SUMMARY

A multi-disciplinary faculty/student team (The Team) is building on an existing collaboration with the
Southwest Detroit community through the Southwest Detroit Development Collaborative (SDDC)
and with the generous support of the Ford Motor Company’s College Community Challenge (Ford
C3)'. The Team is partnering with four established SDDC committees: Transportation, Housing,
Green Infrastructure and Economic Development and WARM Training to create a plan for Regional
Detroit’s first net zero energy community. The Team is investigating the roles that an innovative
hybrid alternative energy solution, density, and community empowerment play in creating a
sustainable community. Further enhancing our unique GeoDesign digital mapping interface on
a Google Earth Platform and incorporating geographic information systems (GIS), the Team will
add relevant data for vacant parcels and infrastructure, model “analysis” layerings and make specific
urban design proposals for the key elements of a sustainable community: alternative energy, mixed
use density, urban mobility, public realm and green economy to support enhanced urban mobility,
including improved pedestrian environments, mass transit and electrical vehicle fleets (EVs).
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CONTEXT
SITE CONTEXT

Detroit, MI, USA, currently the 11* largest city in the US, is located at the center of the Great Lakes
Basin bioregion. Detroit’s challenges have been well documented in the national and international
media.” To address vacancy disinvestment and other structural issues, the current Mayor has recently
initiated a “right-sizing” plan for the city, entitled the Detroit Works Project’. Despite the prevailing
perception, Detroit still has viable, even thriving, neighborhoods. The project context, Southwest
Detroit is a diverse and vibrant community, and serves as an ideal prototype for building a sustainable
community. The 12,450 acre (19.45 square mile) neighborhood is bordered by the CBD to the east,
the Detroit River to the south and the Rouge River to the west. See Figure 1.
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Figure 1: Diagram Detroit Municipal boundary and Southwest Detroit [Inset] (Studio [Ci], 2010)

The neighborhood contains the junction of major highway and rail infrastructure, and serves
as a critical regional transportation hub which can be leveraged for the creation of the Team’s
recommended alternative hybrid energy solution. The neighborhood has a base of high wage jobs
and established employers within and adjacent to its boundaries (Ford Rouge Plant, Severstal Steel,
National Steel, The Port of Detroit, etc.). This history of stable economic activity can be leveraged to
establish and grow a future green economy. This industrial legacy has also supplied brownfields and
vacant buildings and parcels that become adaptive reuse opportunities for establishing sustainable
targeted mixed use density. Southwest Detroit is socially sustainable due to its diverse demographic
profile, and is one of the only neighborhoods in Detroit that is adding population.

The authors considered other neighborhoods and organizations to partner with for the Ford
grant; however, Southwest Detroit proved the ideal choice. It allowed the Team to build on past
collaboration with a community partner and to expand the scope of work to meet the primary
author’s pedagogic and design research objectives of focusing on the role of density in sustainable
urbanism. It also allowed the Team to meet funder goals in several ways. The project gives Ford
the opportunity to produce a prototype sustainable community in the shadow of the historic Rouge
Plant, which William McDonough+Partners, Dirt Studio, et al created a sustainability Master Plan
which includes the construction of new plants, alternative energy, and landscape interventions.*
Further, it allows Ford a chance to leverage other investments in Southwest and Detroit proper.

2.0 APPROACH AND RESEARCH METHODOLOGIES

The Team believes that as designers, we must look beyond the building employing a holistic approach
to the city and its urbanized region. The Team’ research subscribes to current theoretical and design
approaches to systemic design® and sustainable urbanism®. We believe there are valuable lessons to be
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learned by focusing on post industrial cities, rather than cities in BRIC nations that are experiencing
explosive growth. No matter its growth profile, the city is a consumptive entity, challenging its
ecological context. As Mostafavi observes:

How can the city, with all its mechanisms of consumption — its devouring
of energy, its insatiable demand for food — ever be ecological? In one sense the
“project of urbanism”...runs counter to that of ecology, with its emphasis on the
interrelationship of organisms and the environment — an emphasis that invariable
excludes human intervention.7

The Team is expanding upon the established methodologies for carrying capacity® to define a tipping
point of human habitation in the urban context; defined as: a level at which the new eco-system
created through built and population densities begins to negatively impact the natural environment
and ecology of an urbanized region. For civilization to endure, cities must begin incorporate into
the natural systems that support their existence’. In support of this systemic approach we define
urban infrastructure broadly as blue, green, gray and white, and view it as the eco-system of the
sustainable city, both reinforcing and defying social, political, and cultural boundaries in the same
manner as natural systems. We believe that any design and/or policy recommendations that inform
the city must simultaneously seek to understand, document and artfully integrate social, economic
and environmental parameters. We utilize our research methodology to support the creation of both
formal and policy recommendations to encourage informed decision making around balancing the
long term benefits and impacts of urban density.

For the Ford C3 project, we have defined the elements of a sustainable community, including
social, environmental, and economic aspects, see Figure 2.
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Figure 2: Strategy for a net zero energy community (Studio [Ci], 2010)

The Team is employing a collaborative and inter-disciplinary approach to the project. The Team works
with the community through visioning, goals establishment, and the generation of deliverables to
create a plan for a net zero energy community. This methodology borrows from established participatory
planning processes in support of sustainability'®. We are cooperating with our community partner
on three tasks: community process+technical assistance, data input+analysis, and design+policy
recommendations. Each task features community engagement, training, and specific deliverables to
ensure that the project can endure after the Ford C3 grant is complete. Figure 3
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Figure 3: Holistic and Systemic Approach to Creating a Net Zero Energy Community. (Studio[Ci], 2011)

2.1 THE CONVERGENCE OF INTENSITY [C]] METHODOLOGY

The fundamental question in building a sustainable community is: where and how will we sustainably
redevelop and support resident populations with energy, infrastructure, services and investment? Since
answers to this essential question in Detroit have been dominated by capricious political, market,
and social forces, the authors believe that application of metrics and a “criteria driven” approach and
are essential. Further, that a new urban geography and eco-system are required which leverage the
assets and complex combinations of forces of the city-scape. Through the Ford C3 project, we hope
to continue to empower the community and prompt a civic dialogue around building a sustainable
community. The SDDC and member Community Development Organizations (CDOs) are already
creating a culture of sustainability in Southwest Detroit, and this project is assisting in engendering
this culture throughout the entire community. Our ongoing efforts in Southwest Detroit have
focused on the role of density in sustainable communities.

The authors believe that sustainable community begins with Value Densification: an urban design
theory, a community process, and a digital mapping interface to empower the community and
prompt a civic dialogue toward:

“...afocus on investment and development in neighborhoods and districts where inhabitation,
infrastructure, cultural and employment assets [and value] are in evidence.””"!

The authors are interested in relevance and the applicability of the digital interface. The response is:
Convergence of Intensity [Ci]:

“a value based approach which builds on Value Densification and recommends the new
geography of the city. Ci proposes specific criteria for building sustainable communities,
arguing that balanced, sustainable, dense and urban development is still possible in a post-
industrial city like Detroit. The methodology empowers communities to proactively identify
and design for the coming together of a broad host of metrics into a spatial convergence. The
primary author defines this purposeful phenomenon of re-sizing the city based upon these
metrics as a convergence of densities [intensity] intensive convergence or a convergence of

intensity [Ci]”'%
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Figure 4: Screenshot of Data Layers in our digital mapping interface using Google Earth. (Studio[Ci], 2009)

Our methodology empowers cities to proactively identify and design for the “coming together” of
population, energy, capacity, investment, blue, green, gray + white infrastructure and existing built
form into a spatial convergence. We define this purposeful phenomenon of re-vitalizing the city
based upon broadly defined density metrics as a convergence of intensity [Ci]. Our Ci methodology
consists of three steps:

2.1 IDENTIFY AND MAP BROADLY DEFINED DENSITY METRICS/ASSETS

First, we identify and map density metrics/assets. As urbanists, we believe that density/intensity is
sustainable and should be broadly defined and visualized in three primary categories:

1. Human [inhabitation] — Focusing on stable, even growing populations. Concentrations of
inhabitation serve as the primary criteria. For the Ford project, we are mapping data sets on
immigration, age and ethnicity.

2. Cultural [place] — Focusing on layers of built and narrative heritage. Concentrations of such
resources and embedded meaning become the second criteria. For the Ford project, we are
mapping data sets on vacant land and housing13, among others.

3. Infrastructure [ecosystem] — Focusing on the rich investment in physical and technological
infrastructure that supports manufacturing and movement of goods and services and the
human settlement associated with these activities. For the Ford project, we are mapping blue,
gray, green, and white infrastructure.

We obtain primarily publicly available data from a variety of sources (US Census, etc.) to create “data
layers” in our interface. We then create three-dimensional extrusions of the data, so the community
can easily see and interpret concentrations of intensity. To date, we have mapped over 115 layers for
Southwest Detroit. (See Figure 4)

2.2 CREATE ANALYSIS LAYERINGS UTILIZING DATA LAYERS TO INFORM FUTURE
POLICY, PLANNING AND DESIGN:

Second, we create “Analysis Layerings” [or mash-ups] utilizing data layers to inform future policy,
planning and design. The Team’s methodology and digital interface allow for multiple data layers to
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be overlaid simultaneously so one can see the “convergence of intensity” of community resources/
assets. This can construct infinite combinations for collective dialogue, decision making, design
recommendations and implementation. The SDDC’s Transportation Committee is focused on several
large scale infrastructure projects: the Detroit River International Crossing, and Detroit Intermodal
Freight Terminal, among others. An example of how the digital interface supports advocacy efforts
is illustrated in the Transit Analysis Layering in Figure 5, which is comprised of three data layers.
Armed with the information, the community is utilizing this layering to advocate with their elected
officials for a much needed transit stop in their neighborhood.

»oe

Proposed Rail Link Vacant Parcels Population Density Transit Analysis Layering

Figure 5: Screenshot of “Transit Analysis Layerings” (Studio[Ci], 2009)

2.3 DETERMINE THE “GEOGRAPHY OF CONVERGENCE” TO DEVELOP FORMAL
DESIGN RECOMMENDATIONS

Our third step is Design. In the first application of our methodology, we began by determining the
“Geography of Convergence” -- mapping concentrations of assets based on five [5] metrics [criteria]:
energy (organizations and informal cultural assets), capacity (as of right zoning), population (density
by block group), investment (business and employment density by block group), and infrastructure
(neighborhood parks, greenways, proposed rail link) to develop formal design recommendations.
Figure 6.

The resultant analysis layering shows the new “geography of convergence” within a %4 mile walking
radius of social, economic and environmental asset density in the Southwest Detroit neighborhood.
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Figure 6: “Geography of Convergence” (Studio[Cil, 2009)
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2.4 DESIGN APPLICATION

In this district-scale design application, we partnered with the Southwest Detroit community in
2009. The community client selected Scotten Park a 53 acre area of Southwest Detroit, as a “beta
test”. Michigan State Housing Development Authority [or MSHDA] subsidies had been granted to
build housing in the district. First, we conducted site visits and existing conditions documentation.
Next, we generated a digital model of existing built and proposed development for the study area.
Figure 7 (top left) illustrates the community client’s, MSHDA application illustrating low density
(8-3BR) townhouses on the identified development parcels. We then we identified all vacant parcels
in the study area that were “buildable” and realistic for future development. Our proposal yielded an
additional 30 development parcels.

We developed an urban design rationale, utilizing GeoDesign tools and principles to guide our
density recommendations, including:

1. As of Right Zoning — the study area contains two zoning districts: R2 + B4. Each allows a
maximum height of 35’, with front and side setbacks from parcel lines based on existing built
context.

2. Street Grid — the perimeter streets are four travel lanes each with widths that allow for more
height and density, and also present the opportunity to continue the existing pattern of ground
floor commercial.

3. Solar Orientation — the study area is ideally oriented with southern exposure. The proposed
building massing reflects opportunities to maximize sunlight future green infrastructure.

4. Circulation + Public Realm —proposed buildings are massed and sited to concentrate pedestrian
traffic and entry along perimeter and residential street frontage and contain residential vehicular
traffic and parking access via existing alleys. Initial opportunities for green courtyards between
and alongside residential buildings were identified.

5. Building Typology and Program — two new typologies were recommended: Mixed Use [with
Ground Floor, Commercial] and Apartment Residential. We modeled the maximum density
allowed under the current City Zoning ordinance. Our “MAX Zoning proposal” is 55 units/
acre and 6.5 times more dense “as of right” than the client's MSHDA application! We designed
and modeled 30 new mixed use residential buildings with 482,458 sf. of proposed residential
density distributed among 488 total units [111 one bedroom units; 236 two bedroom units;
and 141 three bedroom units] and 62,108 sf. of new commercial density in the study area.
This proposed density, if built, would essentially double the real estate portfolio within walking
distance of the convergence of densities found in the “Analysis Layering”. Figure 7.

Figure 7: Design Application: “MAX Zoning proposal” utilizing our digital mapping interface (Studio[Ci], 2009)
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We have been encouraged by the results of our initial design process and the resultant formal
recommendations and are motivated to continue to enhance the Ci design methodology and
interface. We are in the process of implementing a Sketch-Up plug-in software called Modelur' that
creates parametrically controlled building forms for urban scale study.

2.5 APPLICATION OF THE CI METHODOLOGY FOR FORD C3

The project involves employing our digital interface and applying the Ci methodology to meet the
goals of the project. This includes mapping context layers of regional energy and new layers, such
as Detroit’s underground Salt Mines, and updating existing layers, such as vacant parcel layers, and
blue, green, gray, and white infrastructure layers, etc. In the initial phase, the Team mapped the
proposed major green community projects of interest to the SDDC committees along with the
potential impact areas within the community.

The Team then created analysis layerings to determine the new geography of a sustainable Southwest
Detroit. This allows us to define the location of concentrations of where to densify, where to site
energy hubs, etc. Based on this new geography, we are locating, designing and modeling urban design
recommendations for the five key elements: energy hubs, green economy zones, concentrations of
targeted, new mixed use density and green infrastructure to support enhanced pedestrian mobility,
mass transit and EVs. These urban design recommendations will serve as the core of the Plan.
Eventually we will evaluate impacts and benefits of the plan by remodeling the Eco-Footprint for

the neighborhood.

3.0 REPRESENTING AN INNOVATIVE APPROACH TO “BUILDING SUSTAINABLE
COMMUNITIES”

The Team established a team research methodology, documentation standard and RefWorks account
for seven categories to support our process: Eco-Footprint, Alternative Energy, Software, Urban
Mobility, Implementation, Regulations+Incentives and Local+Regional+Global Precedents.

In researching precedents for the design of ‘net zero energy’ communities, we looked both globally
and within the Great Lakes Basin in order to learn from and model relevant climatic, cultural and
economic conditions. We have researched Masdar City" outside of Abu Dhabi designed by Foster
Partners, and find that there is relevance to our work in Southwest Detroit, particularly in regard to
the goals and principles established for the project, including: Synergy, mobility, energy, and quality
of life. Further, the design of Masdar City was guided by 10 principles of One Planet Living'.

However, we find the relevance of Masdar City, and similar precedents, limited, because the project
is new construction located in the middle of a desert with significantly different climatic and capacity
conditions to Detroit. More relevant precedents relate to extant urban areas with similar climatic
and capacity conditions, such as the town of Vauban outside of Freiburg, Germany, the recent work
of NYIT Professor Tobias Holler for Long Island, New York, and MIT Professors Andrew Scott and
Eran Ben-Joseph for the Tama New Town, close to Tokyo!”.

We have defined and modeled key elements of a sustainable community to inform the future urban
form of Southwest Detroit. The Team employs a value/asset-based, community-driven approach for
the identification of resources. The Team’s unique GeoDesign digital mapping interface on a Google
Earth Platform and incorporating geographic information systems (GIS), allows for diverse data and
software inputs.

3.1 ECOLOGICAL FOOTPRINT

The Team began the project with the objective of establishing an ecological footprint for Southwest
Detroit. This Eco-Footprint is intended to provide a baseline for evaluation of existing capacities,
demands and impacts for attainment of a ‘net zero’ energy profile through specific outcomes (e.g.,
the urban design and policy recommendations. There exist two generally accepted methodologies
to create an ecological footprint: the Compound Method'® developed to measure the ecological
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footprint of nations; and the Component Method to measure the ecological footprint of cities'.

We conducted a literature search of current methodological approaches, with particular emphasis
on the work of William Rees and Mathis Wackernagel, the Global Footprint Network, et al20. An
ecological footprint is defined as,

“A measure of how much biologically productive land and water an individual, population or

activity requires to produce all the resources it consumes and to absorb the waste it generates

using prevailing technology and resource management practices. The Ecological Footprint
is usually measured in global hectares. Because trade is global, an individual or country’s

Footprint includes land or sea from all over the world.”*!

However, these methods, while applicable to an individual, a city or a nation, proved limited for
our purposes to establish a baseline Eco-Footprint for the mid-scale: an urban neighborhood. We
devised an alternate methodology based on these proven methodologies, to support the sustainable
design goals of the project.

We first structured our Eco-Footprint with three main categories: capacities, consumption and
impacts. We defined six subcategories of consumption: 1_land+built form, 2_water, 3_food, 4_
energy, 5_mobility, and 6_materials+goods+services. Our defined capacities include: land capacities,
build out envelope, aquifer/watersheds, microclimate+renewable energy sources, infrastructure,
housing, retail and living wage jobs. Figure 3 is a detailed graphic depiction of the complex
interrelationships of our mid-scale eco-footprint.

Our second step was to establish two consistent metrics which will generate all other supporting
statistics. First, is the population of Southwest Detroit at 106,749 (2010 Census) and second, the
area of Southwest at 12,450 acres. We decided not to convert to a standard unit of measure, (e.g.,
adapt all metrics to standardized global hectares), but allow metrics to vary within the six categories.
However, we will maintain these metrics consistently across from capacity to impact. All metrics are
based on current and/or actual data; extrapolated or interpolated®.

Our third step was to research publicly accessible databases® establishing metrics for each subcategory
of consumption, (e.g. for 4_Energy, BT Us by sector and energy sources. Impacts were defined by the
six demand subcategories, and include primarily waste flows, but also percentage of land required to
absorb or sequester waste, and other impacts. Impacts are primarily a result of consumption and will

be further quantified and qualified in the design phase of the work. Figure 8.
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Southwest Detroit (Studio[Ci], 2010)

Figure 8: Diagram for Eco-Footprint Method:
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The fourth step was to create an accompanying Excel spreadsheet to document and calculate
supporting data sets for each Eco-Footprint category. For example, in the 4_Energy subcategory, we
hoped to find local usage data from Detroit’s local energy provider, Detroit Thermal Energy [DTE],
but instead used the Department of Energy’s [DOE] Energy Information Administration [EIA]
Annual Energy Review? representing long-term historical statistics for all source categories. EIA
data includes State level data by energy source and sector, which we interpolated using 2010 Census
population figures for the neighborhood. Ultimately, we plan to utilize our digital interface to map
aspects of the neighborhood’s Eco-Footprint, and then evaluate with real time dynamic assessment
the positive and negative impacts generated by our urban design proposals.

3.2 APPLICATION OF US GREEN BUILDING COUNCIL LEED NEIGHBORHOOD
DEVELOPMENT RATING SYSTEM

The community partner is enthusiastic about exploring how our unique digital mapping interface
can be utilized in order to plan for a changed environment. This work is consistent with the focus
the USGBC has on regionalization, as we will identify bonus point opportunities for sustainable
design through LEED-ND (Neighborhood Development). Our approach includes an integration
of LEED criteria into the digital mapping interface and recommends that points can be gained
based on strategic location, energy, mixed density, and green infrastructure to enhance pedestrian
mobility and mass transit. This will align with the SDDC’s current model of community investment
strategy, which not only focuses on criteria, but also on methods to affect a positive impact within
the community.

This approach consists of developing sustainability metrics, both in terms of identifying sustainable
development opportunities, as well as subsequently prioritizing areas not suitable for neighborhood
development, but alternatively prioritized for open space/recreation, energy hubs, or other non-
residential purposes. The LEED-ND? rating system was selected due to its quantitative rating system
that we will use in the prioritization of sustainable neighborhood developments. LEED-ND is a
rating system developed jointly by the US Green Building Council (USGBC), Congress for New
Urbanism, and the National Resource Defense Council, and it focuses on:

...the design and construction elements that bring buildings together into a neighborhood,
and relate the neighborhood to its larger region and landscape (USGBC, 2007).

The metrics that define sustainability in this system include transit-oriented development (TOD),
sense of place, mixed-use density, infill development, conservation of wetlands & agriculture,
reduction on the dependency on individual automobile transportation, energy efficiency, and
walkability, among others. The rating system has three categories of credits (requiring prerequisites
in each category), and two categories for bonus credits. The three core categories are: Smart Location
and Linkage (SLL) — neighborhoods that minimize adverse environmental impacts and avoid
urban sprawl, Neighborhood Pattern and Design (NPD) — compact, mixed-use neighborhoods with
connections to surrounding communities, Green Infrastructure and Buildings (GIB) — reducing the
environmental impacts of buildings and infrastructure. The two bonus categories are: Innovation and
Design Process (IDP) — exceptional performance above the requirements or innovative performance
not addressed by the rating system. Regional Priority Credits (RP) — projects located within areas
identified by USGBC as being “regionally important.”

A GIS model will be developed identifying spatially based prerequisites within each of the above
categories to ensure the neighborhoods are eligible to pursue LEED-ND certification. GIS will be
used for its potential to quantify spatial relationships, which are ofte n used in the LEED-ND system
to identify credits and prerequisites. For example, the second prerequisite in the NPD category
requires the proposed development must have 140 street intersections per square mile, or an average
of 90 intersections per square mile in the adjacent land around the development within % mile.
(Figure 9) This calculation will be done across the entire Southwest Detroit boundary to determine
intersection density, thus identifying where the LEED-ND system is eligible. Similar calculations
will be conducted on all prerequisites and thus, prioritizing the sustainable communities within
Southwest Detroit.
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Many of the parameters in LEED-ND require comparative analysis of the broader region to meet
certain prerequisite criteria, and sustainable development credits. Using Southwest Detroit as
our project boundary, we will compare the neighborhood to the average values of Wayne County,
Michigan as the broader region for the comparative analysis. Data sources include US Census,
Social Compact, American Community Survey, Southeast Michigan Council of Governments

(SEMCOG), and other publically available data.

The areas that have been identified to meet all prerequisites in the LEED-ND system will be
compared with locations identified by our community partners where sustainable developments are
currently being pursued, and other “Analysis Layerings” generated through the Ci methodology.
This will focus the dialog between community members to ensure that the specific resources of each
community are used to the fullest potential. Figure 10.

Figure 10: Neighborhood Pattern and Design (NPD) - An intersection count was conducted within a % mile
radius of Michigan Central Station in Southwest Detroit. The results revealed a total of 165 intersections,
surpassing the minimum requirement of 140. (Studio[Cil, 2011)
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Figure 11: Proposed Hybrid Alternative Energy Approach. (Studio[Ci], 2011)

3.3THE HYBRID ALTERNATIVE ENERGY APPROACH

The Team and the Southwest Detroit Development Collaborative (SDDC) are interested in
implementing alternative energy through several different approaches, including solar, geothermal,
and hydro current, to generate energy during different seasons throughout the year. The Team
features designers as well as engineers, and believes that a hybrid approach is far more effective than
a singular alternative source. As the SDDC works with the city of Detroit on the demolition of
10,000 vacant homes in their targeted service area, the Team has identified the opportunities for the
repurposing of vacant land to locate alternative energy collection hubs.

Another approach that will be investigated to supplement the energy system is the storage in the form
of sub-grade battery banks. All of these approaches to hybrid alternative energy can and should be
integrated into the neighborhood not only for residential, commercial and industrial needs but for
sources for EV charging stations and mass transit furthering the goal of carbon neutrality. Figure 11.
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Figure 12: Diagram describing the costs, application and efficiency of solar panels by type. (Studio[Ci], 2011)

An important portion of energy usage for any community is in building heating and cooling, which
impacts residential, commercial, municipal, and to a lesser extent industrial energy consumption. To
help understand these energy demands for Southwest Detroit one can use the quantitative measure of
heating degree days® and cooling degree days. Data are compiled for a three year period from 2008
to 2010 in Figure 13 below, and shows high heating demand in the late fall through spring months
and high cooling demand in the summer months.” In the Detroit area fossil fuels provide heating,
and electricity provides cooling for air conditioners. Alternative energy systems need to address
heating and electrical needs.

Alternative energy resources most suited to this area are solar, geothermal heat pumps, submerged
river turbines, and subterranean compressed air. Wind energy is not applicable here due to poor wind
availability through the year. The annual wind classifications of class 1 (poor) or class 2 (marginal)
ratings show that wind is not a viable option, unless turbines are elevated at least 100’ above grade.?
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Figure 13: Average heating degree days and cooling degree days for Detroit from the years 2008 to 2010.
(Studio[Ci], 2011)

Figure 14 below illustrates the available solar energy for a flat panel at a 27° angle (latitude minus 15
degrees, or 42° — 15° = 27°) in kWh per m? for the Detroit area for each month.?® Correcting for the
optimal panel angle of approximately 30° at this latitude on annualized basis yields 1912.9 kWh/m?/
yr. Southwest Detroit comprises 12,450 acres (5.038 x 107 m?) and yields 7.837 x 10" kWh of solar
energy. If 30% of this land could be utilized for solar photovoltaic systems, accounting for the tilt
angle and shading from the tilted panel’s footprint, and also accounting for 15% and 95% efficiencies
of the photovoltaic panels and inverters respectively, then approximately 2.300 x 10° kWh of solar
energy is available annually.
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Figure 14: Monthly solar energy available to Southwest Detroit in kWh per m?. (Studio[Ci], 2011)

Geothermal heat pump energy availability data for Southwest Detroit is based on known systems in
the region and their operation®. Using these data, approximately 267.2 kW/acre can be transferred.
If the system is used for 75% of the year, and 30% of the land surface area is used in geothermal heat
pump systems (heating or cooling mode) then as much as 6.557 x 10° kWh are available.

The close proximity of the Detroit River and its width, depth and flow rates suggest that it could
be an energy source using submerged river turbines.®® If a 10 megawatt system were installed in
the Detroit River, comparable to the system put in the East River in New York City, and then it is
possible to harvest 6.745 x 107 kWh.>! >

Southwest Detroit has over 100 miles of salt mine tunnels, approximately 1000 feet below the surface
of the city. These mines are cavernous with tunnel roads 60 feet wide and 22 feet tall*®*%. Several of
these passageways are currently unused. If only 40 miles of these chambers were sealed and filled
with compressed air and then vented at peak demand periods through a turbine generator, as much
as 1.229 x 10* kWh could be available.
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If each of these alternative energy systems were implemented as proposed then a total of 8.924 x 10?
kWh, or a total of 3.213 x 10" kJ would be available. A typical medium-sized coal-fired power plant
of 800 MW produces approximately 2.426 x 1013 kJ annually (assuming a two week maintenance
shut down each year). These data suggest that alternative energy systems can provide a significant, if
not all of Southwest Detroit’s energy needs.

CONCLUSION

The Ford grant has allowed the Team to advance its pedagogic and design research objectives. The
project is still in process, and results are expected in 2011. However, the project has already raised
awareness in the community and city around issues of sustainable urbanism. While the Team is
currently focused on the post-industrial city and Detroit serves as the context for the first application
of Ci, but we believe that the design methodology is scalable and replicable to empower the sustainable
design of other urbanized regions across the globe. The Ci methodology begins with mapping data
sets associated with each urban setting, so we believe our methodology takes into consideration
the unique geographic, climatic, and cultural differences of cities and their associated urbanized
regions, creating a strong foundation for analysis, design and policy recommendations. Our digital
interface and methodology could become an important decision making tool for the creation and
perpetuation of sustainable neighborhoods, communities and cities worldwide.
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Does size matter’—Considering the importance of size and
scale in educational environments

Ulrike Altenmiiller-Lewis
Drexel University, Philadelphia, PA

ABSTRACT:

When creating environments for children, adults inevitably face the question of scale. What are the needs of
the users? How high or wide should rooms be to instill a feeling of security and a sense of being sheltered by
their small users? Does the provision of spaces suitable for children call for miniature environments or does the
possibility to experience and explore spaces and furnishings at a variety of scales offer an important learning
opportunity for children? How can the potential of educational buildings to function as a three-dimensional
textbook and as a teaching and learning tool be fully embraced (Taylor, 2009)?

Architecture acts on our senses in many different ways: We do not only see the space, we feel it with all of our
senses. We hear the different resonances or echoes depending on the size of the space and the materials used to
build and finish it. We understand the distinctive tectonic properties of materials, their size and functions. These
are important experiences for children who explore their world. Perception is an active procedure involving all
of our senses, while the brain simultaneously processes numerous pieces of information (Guski, 2000). All this
creates an overall understanding of the situation in time and space and trains the child’s skills. Especially at a young
age vestibular, kinesthetic, and somatovisceral senses mature (Walden, 2009). In an ideal world, every school and
kindergarten would provide a balanced level of stimulation while reducing stress factors and disturbances to a
minimum and allowing the users to physically use, explore and appropriate their learning environment.

This study will introduce several examples of schools and kindergartens where the architecture successfully adds
to the curriculum in a way that the space helps to develop all human senses in the children and their perception
of scale in the environments they are using.

CONFERENCE THEME: On Measurement

KEYWORDS: Scale, perception of space, educational environment, children, learning opportunity

INTRODUCTION

Recent debates about education—in the US as much as in other developed countries—have tended
to analyze failing academic performance though a socio-economic evaluation of students’ lives.
However, the physical setting in which students are placed can also play a vital role in the overall
success of the educational mission. When creating environments for children, adults inevitably face
the question of size and scale. Is a smaller school to be preferred over a large one? What implications
have the size of the administrative unit on the building itself and does this have an influence on
how students perceive and connect with their schools? Does the provision of spaces suitable for
children call for miniature environments—or does the possibility to experience and explore spaces
and furnishings at a variety of scales offer an important learning opportunity for children? How high
or wide should rooms be to instill in their small users a feeling of security and shelter? The question
of size and scale in educational facilities has to be considered on a variety of social, psychological and
physical levels. We need to recognize that a child’s sensual perception is usually much more subtle
and alert than commonly perceived and architects, designers as much as decision makers and parents
have to be aware that “early perceptions imprints influence later perception habits.” (Petermann,
Menzel, 1997, p. 61). Childhood experiences of place and space are essential to the child’s cognitive
and social growth and their (independent) exploration is closely linked to the development of both
self-concept and identity (Spencer, Blades, 2006).
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I.HOW CHILDREN PERCEIVE THE WORLD
|.1.THE STAGES OF CHILD DEVELOPMENT

Piaget and others have clearly demonstrated that a child’s development is directly linked to its
ability to interact with its environment. Children develop an understanding of themselves through
their interactions with events and materials outside themselves (Piaget, 1951). All educational
environments have the ability to contribute or retard this process. Olds states “the motivation to
interact with the environment exists in all children as an intrinsic property of life, but the quality of
the interactions is dependent upon the possibilities for engagement that the environment provides”
(Olds, 1979, p.91). Thus the school, as the “workplace” for children during significant stages of their

development, is of tremendous importance.

Piaget distinguishes four different stages of childhood development that are pertinent to an analysis
of educational space (Piaget, 1951; Singer and Revenson, 1978):

In the first months the child perceives and understands the world exclusively through perception.
Sensual experiences and reflexes stimulate the development of gross motor skills as the child learns
to roll over, sit up, crawl, stand, walk, run and eventually climb. Simultaneously the fine motor
skills progress with increasing locomotion and allow small children to use their hands or grasp small
objects with growing precision while they start exploring their surroundings. The interaction with the
built environment is immediate, though the concept of space is not fully developed.

Between the ages of 2 and 7 children practice their motor skills through various forms of play.
With the acquisition of language a new developmental stage begins and the importance of social
interaction grows. This phase is characterized by curiosity but also by an egocentric perception of the
world. At this age the child knows the world around it only through its own limited experiences and
attempts to explain everything by own vantage point. At the same time this age group becomes more
independent and usually has the urge to explore independently. The understanding of the world
grows and the concept of space continues to develop. Slowly but steadily the child learns about space
and spatial concepts.

In the concrete operational stage children begin to reason logically but are still rather concrete in their
thinking. Slowly they discover the difference between perceived and relative scale and space. Between
the ages of 7 and 12 a child can have conversations and think logically but still needs practical aids
to develop its reasoning. This is the time when most children go to school on a daily basis. Social
engagement with peers is intense and children continue to develop their motor skills. To do this,
they often undertake tasks that may be described as daring and adventurous--the child continuously
pushes its skills and limits. Successful mastery at these tasks helps to build self-esteem and overcome
fear, and encourages the child to continue to grow. An environment that stimulates and offers a wide
variety of spatial situations and experiences can be especially beneficial in this stage. However, at
this time child sizes and development also vary greatly, especially due to age and sex. This demands
special consideration by designers, as we have to be aware that the same solution will not be adequate
for all users.

When entering the age of adolescence, the child enters the fourth stage. Between the ages of 12
and 16, the child passes the stage of formal operations and gains the ability to understand more
abstract concepts. It is able to use formal operational thought, which enables it to think about the
future, the abstract, and the hypothetical while clearly living in the present. The new abilities allow
the adolescent child to think more flexible, solve problems through deductive reasoning, abstract
thinking and systematic problem solving. Simultaneously the horizon of the child expands and the
urge to explore beyond the known boundaries affect further development and social interactions.
DPeer acceptance and socializing with friends becomes continuously more important. An adolescent
youth wants to be considered a grown-up and equal to adults. This should also be considered for their
appropriate learning environment.
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|.2.THE PERCEPTION OF SPACEWITH ALL SENSES

Architecture acts on our senses in many different ways: we do not only see the space, we feel it with all
of our senses. We hear the different resonances or echoes depending on the size of the space and the
materials used to build and finish it. We understand the distinctive tectonic properties of materials,
their size and functions. These are critically important experiences for children who explore their
world more intensely while they gradually develop a more holistic concept of space. Perception is
an active procedure involving all of our senses, while the brain simultaneously processes numerous
pieces of information (Guski, 2000).

Bishop describes the importance of the sensory quality of the environment and identifies key factors
architects and designer should acknowledge:
The textures, the colors, the smells, the sounds in the space, and the lighting qualities are
all features to be considered as tools to be arranged in a variety of combinations to create
a sensory-stimulating environment. A sensory environment is one that (1) acts with and
nourished all the users’ senses deliberately, (2) has sensory qualities and sensory signposts used
as part of all the chief functions of a play environment and the creator has consciously and
consistently supplied sensory information in this way, and (3) has made the most of its natural
advantages of location and then continued to add sensory detail, conscious of what these

features are adding to the overall experience within the environment. (Bishop, 2004, p. 234).

Our five senses provide us with important information on our environment. While we are usually
aware that we see space, touching, smelling, hearing and sometimes even tasting a space also provides
us with particular pieces of information on our environment. Many of these pieces of information
are processed unconsciously.

The human brain has the ability to select and organize this information into stable, recognizable

images of places, which we interpret in terms of our shared cultural experience. Equipped
with concepts and categories, we fit our raw sensory experience, like pieces of a puzzle into a

meaningful whole. (Farbstein and Kantrowitz, 1978, p.8)

The sensory perception of space is also connected to the sense of equilibrium (vestibular sense), of
movement (kinesthetic sense) and the somatovisceral senses that control bodily functions. All of
them are “significantly involved in the perception of architecture” (Walden, 2009). They influence
how we perceive a building and how we feel when we use it.

Adults usually have substantial experience in sensing their surrounding. Understanding and
navigating even unknown environments has become a second nature to them. Children are still in
the process of acquiring these skills. At the same time their perception is more alert and they are more
sensitive to sensory impulses (Guski, 2000; Walden, 2009). They are building up their own repertoire
of experiences in order to advance their overall understanding of the world in space and time. Thus
the kind of direct interaction the spaces used and experienced by children afford have a critical role
(Bell, 2006). Offering a variety of experiences and spaces in a range of perceptual and relative sizes
and scales helps children to develop a multitude of cognitive and sensory skills. For that reason,
spaces we experience in our childhood are of special importance and can influence spatial preferences
as well as decision-making processes.

I.2.1.Tactility and vision

Humans decode space predominantly through a combination of tactility and peripheral vision.
Vision dominates the other senses in the Western world and often is the sense we rely on most.
Light reflects from surfaces and gives us information on shape and scale, colors, materials and
textures, other people who might be using the space and activities that are going on. We visually
evaluate distances or heights as well as other perceptual and relative spatial qualities. A child gradually
learns the concepts of space and understands that what it sees is one piece of information that is
complemented through perceptions of the other senses. At the same time we have to remember that
decisions on the dimensions of space, furniture or equipment should be based on the scale of children
and their anthropometric data. The average height of children, the reach of their arms and length
of their paces as well as the angle of vision differs significantly from those of adults (Walden, 2009).

On Approaches 39



Construction materials and surfaces for school buildings should be carefully selected for the intended
use. They are exposed to a lot of wear and thus it is vital that they age well, demand little or no
maintenance and can be replaced easily if necessary. As schools are usually built on a tight budget,
any unnecessary cost has to be avoided; nevertheless attention must be paid to good quality and
durability as well as to their sensory and conceptual qualities. Certain building materials like brick or
timber reveal some of their structural “duties” and can help the children understand how a building
works, as they might be familiar with their general concept of these materials from building block
towers or stick figures. Materials can support the potential of educational buildings to function as a
three-dimensional textbook and as a teaching and learning tool (Taylor, 2009). At the same time a
child can more easily relate to materials they know from their home environment. They can have the
air of familiarity while at the same time introducing a sense of scale and texture.

Surface qualities of materials and their textures give important clues to the user about how to use
certain spaces, areas or furnishings. They usually complement the visual impressions.

The textures, colors and forms applied to all the surfaces of the environment are the close-at-

hand qualities of the environment with which occupants come most in contact, and what they

“read” continually in experiencing a setting” (Olds, 1989, p.10).

The material choice in the true sense of the word is tangible with partially interesting tactile qualities.
A soft carpet might invite children to sit, lie or play on the floor while a hard, cold stone floor in an
adjacent area indicates that it would be used for circulation space (Denton and Smith, 2010). Soft
materials and padding, especially on furniture, create a welcoming atmosphere and invite children to
use them in a very direct way. These can also provide the needed spaces of shelter when a child needs
to retreat for a while from the group.

The color of materials or finishes dominates the general impression of the school in many cases.
Contrasting materials as well as color accents can spice them up. Painted surfaces can complement
the material appearance or may be used as accents with strong colors for a few details only. An
architectural language that is rather reserved and displays a clear and low-key appearance is
characteristic to many well-designed schoolhouses. Limiting the design to only a few major materials,
chosen for their properties, give the schools a distinct character while providing spatial clarity. While
some researchers claim that carefully chose color schemes can influence student behavior, attitude
and learning concentration (Sinofsky, Knirck, 1981; Gimbel 1997) no quantitative data has been
published to verify this (Martin, 2006). Walls in the schoolhouses should be painted in neutral or
muted tones. There is no need to artificially “sweeten” the architecture with cute details and “child-
favored” colors. It is more important to provide a calm backdrop that allows the users to appropriate
their environment with their own art and to avoid the danger of overstimulation and business. Once
the children have conquered their space there will be plenty of color and play.

1.2.1 Acoustics

Sound is another important factor of how we experience a space. All environments--especially spaces
in large institutions--are filled with sound. While this adds richness and supports the perception of
a socially active space, sound can create distraction and discomfort. Sound intensity, localization
and orientation also help us understand spaces (Gibson, 1966). The child needs training in order to
learn how to identify the source of sound waves that reach its ear and also to distinguish meaningful
from accidental sounds. The student needs to learn how to identify e.g. the voice of the teacher and
listen to him while ignoring background noises. While adults can often deduce words they miss
in a sentence, children have only limited capabilities to do this due to their limited vocabulary. A
classroom with bad acoustics may have an enormous influence on the students’ learning performance
(Ledford, 1981; Crandell and Smaldino, 2000; Martin 2006). Not being able to understand the
explanations of the teacher or what classmates are saying is not only a fundamentally frustrating
experience but deprives the child from absorbing important information. The noise level of a space
needs to be adequate to its intended use and has to be designed appropriately. Sound reflection and
reverberation have to be carefully studied in classrooms as well as in common areas and designed to
support the intended use. The proper choice of surface materials can go a long way—which again ties
into the tactile considerations previously discussed.
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However, muting the school environment too much and creating acoustically dead spaces can also
be a detriment. Especially young children or those with disabilities usually enjoy experimenting
with creating sounds. The observation of the echo of a sound the child has produced--the audible
response and grasping the concept of cause and effect is an activity the can be easily implemented
and is rewarding to the child. It is part of exploring the world. Activities involving sound can trigger
the interest of children. Experimentation can be encouraged “when the sound responses are more
musical or have a greater range of tones than when a single noise or note is issued repeatedly from the
activity.“ (Denton and Smith, 2010)

|.3.A BALANCE BETWEEN STIMULATION AND SPACE FOR CONCENTRATION

A child’s environment should provide “peaceful, but invigorated balance” with “sameness,
predictability and contrast, stimulus” (Day, 2007). Offering a safe and reassuring base while
providing stimulating challenges and possibilities is essential. Educational surroundings can play
a key role in the cognitive, physical, emotional and social growth of the student and the influence
of different spaces on the children has to be considered in order to provide an optimal learning
environment. All this creates an overall understanding of the situation in time and space and hones
the child’s skills, especially at a young age when vestibular, kinesthetic, and somatovisceral senses
mature (Walden, 2009). In an ideal world, every school and kindergarten would provide a balanced
level of stimulation while keeping stress factors and disturbances to a minimum. This would allow
the children to physically use, explore and appropriate their learning environment. A building for
children should exhibit “difference within sameness” because “children are attracted to environments
that promise mystery and new information in a safe and predictable setting” (Stewart-Pollack and
Menconi, 2005). Grounded on this basic understanding we will now take a closer look at the school—
as an institution and as a building with architectural features.

2. CREATING AVARIETY OF SPACES
2.1.A SENSE OF SECURITY

In order to provide a positive learning outcome it is important that the schoolhouse should be a place
that instills a sense of security in the children. While it is difficult to isolate, quantify and measure
the impact of the physical space on learning outcomes and performance it has been recognized that
educational spaces are of high importance (Clark, 2002; Dick, 2002; Martin, 2006). Maslow states
a series of basic needs that mark the stages of human development and growth. This “Hierarchy of
Basic Needs” is also applicable to children and has a strong influence on the healthy physical and
intellectual development of any human being. But how does architecture address these?

'The built environment mostly caters to the first level (physiological needs) and the second level (the
need for safety): providing shelter and a secure and stable environment. Architecture can also provide
spaces that support social interaction and give the children a sense of belonging and a place to be
with friends. Only once all the other needs have been sufficiently satisfied will a child start building
self-esteem and pursue self-actualization or independent growth.

The Dutch architect Herman Hertzberger, renowned for the superb quality of his school buildings,
requests that a school should have a residential atmosphere and appearance rather than an institutional
one. He stresses the importance of the learning environment to have a familiar scale, to be “constant
and readily identifiable” (Hertzberger 2008). At the same time, school prepares the child for a life
in the world and has to instill curiosity and courage to venture beyond the known boundaries. The
importance of providing social spaces that foster interaction is important.

A school with spaces on different scales offers children the possibility of simultaneously gathering
different spatial experiences and of experiencing themselves within the constructed environment
(Bell, 2006). All senses are addressed here: The echo of one’s own voice or the reverberation of
footsteps in an empty, big hall is a different acoustic experience than the reverberation in a small,
sound-insulated room. Crossing a bridge between two buildings can convey a sensation of height;
narrow walks or low rooms have different effect than wide and high ones. Tactile experiences of
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different surfaces, too, or the different smells of the materials used can be definitive and beneficial for
wellbeing inside the rooms. Used in a targeted or tightly controlled manner, spatial divergence and
change will contribute to a stimulating learning and working environment.

Despite offering a variety of different spatial situations, schools should be clearly organized and open
(Martin, 2006). The general effect of the architecture on its users is closely connected to the final
design of the individual rooms and their degree of detail. The variety of high and low, protecting and
spacious room sequences within every school should be experienced as pleasant but not unsteady or
busy. A good school provides an atmosphere that is at once sheltering and simultaneously open by
its spatial generosity. As the needs of children change with their age and maturity, so do their spatial
needs. For learning environments that are used mainly for primary level teaching a good solution is
a rather warm and protecting atmosphere, reminiscent to some degree of the familiar home. School
buildings for older occupants, on the other hand, should have a more solemn, neutral air and offer
the students a learning environment that is similar to adult workplaces.

2.2. DOES SIZE MATTER? — THE SCHOOL AS ADMINISTRATIVE UNIT

In the U.S. and in many other countries the trend throughout the second half of the 20th Century
was to create large schools. This affected the educational unit as much as the educational building.
Schools grew bigger while the number of elementary and secondary schools declined by one-third
(Walberg 1992; Howley 1994). Simultaneously enrolment numbers grew by 500 percent. While
rural schools remained small, educational facilities in urban settings often now have several thousand
students (Cotton 1996). This allowed school districts do bundle their resources, combine facilities and
amenities in one location and often under one roof, and streamline organization and administration
of educational facilities. However, what sounds like a perfectly sensible thing to do can reach a critical
point: While large school complexes have the advantage of providing a wider variety of activities,
services and curricular options to students, faculty and staff, they also have disadvantages. Research
has shown that both the size of the school and the size of the classroom has a significant impact on
academic outcomes (Moore and Lackney, 1994, Martin 2006). The most obvious are higher levels of
anonymity and a lessened sense of community resulting in places that feel more like learning factories
than schools. This often results in lower student performance, social and behavioral problems and
a rise of aggression and vandalism (Cotton, 1996; Lackney, 2000; Maxwell, 2003; Bergsagel et. alt.
2007).

'The British anthropologist Dunbar suggested that the number of people with whom one can maintain
stable social relationships lies at around 150 (Dunbar 1992 & 2003). In this group size it is still
possible that the individuals know each other, relate to one another and form one cohesive unit that is
socially balanced. Larger groups usually require more restrictive regulations and formal organization
while they are at the same time more prone to develop internal difficulties. In many case a return to
smaller administrative and physical units for schools is economically not feasible. Still the problem of
overly large schools has to be addressed. As one alternative, however, the organizational and physical
separation of large schools into Small Learning Communities has been successfully implemented in
the last decade — even when no new school building was provided. It is not a coincidence that today’s
trend towards Small Learning Communities (SLC) or “Schools within a School” operate with similar
group sizes as recommended by Dunbar, breaking up the large social scale of the educational entity
into smaller units.

Creating SLCs within larger buildings is one option and sometimes is done by just accommodating
them on one floor or housing them in separate parts of the same schoolhouse. To create these smaller
entities results in a number of positive factors for which Cotton (1996) summarizes some of the most
important ones:

* A tight social network among students and faculty that creates an atmosphere of responsibility
(for one another, the own learning progress as well as for the provided resources) and inclusion.

* Better social identification with the group (in this case the school community), which prompts
higher involvement in school activities.
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e ‘This again results in a higher level of parent involvement.
e Student and faculty have a heightened sense of efficacy.
* There is a general sense of the school as a safe haven, a place where the users like to spend time.

e The teaching is often delivered in a student-centered mode with individualized and often
experimental learning activities that are relevant to the world beyond the classroom.

¢ Class sizes are frequently smaller.

* Both the curriculum and the teaching methodologies are more varied and cater in a special
way to the individual needs, often fostering project-based group work that enables students to
not only expand their academic but also their skills.

In brief, if the atmosphere within the school is more personal, people will respect and consider
one another when the school community is recognizable as a smaller entity (Moore and Lackney,
1993). Students and faculty in small school or small learning communities feel accepted, perform
better and show a higher level of enagement and participation (Maxwell, 2003). While in most cases
a school will have more than 150 students, the grouping of classes into larger groups within the
school community has been a successful concept to create smaller communities of learners within
large institutions. The versatile demands of schools require this building type to offer a broad range
of spaces with different acmospheres and spatial qualities. At the same time this allows the child to
experience a variety of social experience that can be carefully adjusted as social skills develop and the
child grows more independent.

2.3. SPATIAL ORGANIZATION OF SCHOOLS

While the primary function of a school building is to support educational processes regarding the
students intellectual and cognitive development, it is also an important training ground for social
and cultural skills where children are prepared for adulthood. A multitude of spaces is needed that
provide good environments for the many areas of growth and learning, all fitted into the larger
system of spaces (Martin, 2006). The overall orientation within the school building as well as the
differentiation of distinct functional zones clarifies the hierarchical order, facilitates way finding and
helps to distinguish areas for different uses more easily. To this end it is important that the users can
form mental maps or images to create a connection between the self and the environment (Bell,
2006). Lynch describes the city in his book the /mage of the City, and the same concept is transferable
for schools:

Environmental images are the results of a two-way process between the observer and the

environment. The environment suggests directions and relations, and the observer—with great

adaptability and in the light of his own purposes—selects, organizes, and endows with meaning

what he sees. The image so developed now limits and emphasizes what is seen, while the image
itself is being tested against the filtered perceptual input in a constant interacting process.

(Lynch, 1993, p.6)

In most schools different zones of use can be identified easily. The spatial sequence and the
appropriateness of the scale for public areas (e.g. atrium, cafeteria), semi-public zones (e.g. shared
zones within groups of classroom) and the mostly private areas of the classrooms itself should be rich
in contrast. In the best cases they range from wide rooms with high ceilings that are used for events
with large groups, for social events, sports or for theater productions via medium size spaces used
simultaneously by mid-sized groups of users down to small and intimate rooms, which are used by
small groups or individual students and teachers for different teaching purposes. The scale of the
spaces clearly determines their character and function. “Physical and spatial aspects of a learning
environment communicate a symbolic message about what is expected to happen in a particular

space.” (Martin, 20006, p. 93).

A clear hierarchy of spaces is very characteristic for many schools. Today schools are broken up
frequently into clusters of classrooms, which are grouped around a common shared atrium or other
assembly area where the school community as a whole can come together. The central space--often
spacious with good visibility from all parts--is the most public area of these schools. It usually serves
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an important social function (i.e. as cafeteria or auditorium) and is closely tied to resources shared by
the whole institution (gymnasium, library, computer laboratories, workshops) (Altenmiiller, 2008).
It is this space that connects the school, physically and ideologically, and is frequently used by the
neighborhood community for other purposes outside of school hours. Consequently it functions as
the threshold between the sheltered school environment and the world outside.

The physical arrangement is of high importance to classroom performance and behavior (Martin,
2006) and Gifford (1987) states that the classroom layout itself affects the social interaction between
instructors and students. In contemporary schools it has become common to organize the classrooms
in clusters, combining a group of classes into larger communities of learners. These teaching spaces
are again organized around a central space that is visually connected to the classrooms. In ideal cases
it is large enough to gather several classes at once and equipped with furniture that allows a variety
of activities connected to learning and socializing. This space is an extension of the classroom and
allows the circulation area to double as a work zone during instructional time and an area for social
interaction during breaks. The space between this work or circulation area functions like a threshold,
providing articulation and important spaces in-between rather than closing them off. It is at the same
time transition and connection between places with overlapping functions. The classroom can extend
out into the shared space, making the space for education larger rather than smaller (Hertzberger,

2008).

The classroom itself is the most private area and serves a manageable number of students and one
teacher that forms a social entity. Familiarity among the members of the group develops quickly and
the group interacts with other units nearby. The classroom serves as a home for the group — a space
that is designated to this select number of people and can be appropriated accordingly. Hertzberger
calls the classroom also “the home base” and later “the nest from which you can take off and you keep
returning” when exploring the world (Hertzberger, 2008, p. 35). The classroom needs to provide
space for a variety of learning settings, for group activity but also for individual and self directed
explorations. The “articulated classroom” suggested by the Hertzberger offers a variety of zones
that support different activities while providing an increasing degree of privacy and protection but
without breaking up the space inwardly. The scale of these spaces gives clues about how they function
best and the children quickly figure out what area they prefer for which activity.

2.4.RE-SCALING EDUCATIONAL BUILDINGS

How does this knowledge influence the architecture of schools? A simple comparison of the physical
height of the user to the height of the building might already give us a first clue about how enormous
a multi-storey school building can appear to a young child. To counterbalance this enormous
difference in scale and provide an environment to the students that feel safe and protected it is
necessary to provide an array of spaced of different scales, dimensions and heights; to break up large
buildings in differentiated building parts that allow for easy orientation and identification of use and
purpose that cater to the varied needs of their users.

We have to keep in mind that children work, learn and interact differently from adults and that
their need for privacy also differs. While very young children do not yet have a strongly developed
sense of privacy, these needs change with age (Walden, 2009). Children “live in the moment” and
can retreat completely into in their own imagination when they need to. Consequently, “privacy for
[children] does not necessarily require solitude” (Stewart-Pollack and Menconi, 2005). The school
design should cater to these needs by providing a variety of zones and settings. Break-out areas,
niches and more secluded spots that are still connected to larger spaces can provide an ideal solution
that allow students to withdraw from the group without feeling detached or isolated. Providing
the small, somewhat enclosed spaces that are favored by children can allow them to withdraw into
their imaginative world. These spaces “represent protection from the outside world” while instilling
sense of belonging to a certain place (Stewart-Pollack and Menconi, 2005). Flade requests that
“environments for groups should be designed in such a way as to permit control of privacy on the
individual level as well as for the group” (Flade, 1998, p.58) and Walden adds to this that “every user
of a public building, every student, every teacher should have the opportunity for such a retreat into
a zone of relative privacy” and “if there is no opportunity for retreat, this will certainly affect human
wellbeing” (Walden, 2009, p.92).
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Numerous studies have shown that crowding correlates with stress symptoms, negative emotions and
can lead to aggression and diminished productivity (Gifford, 1987). However, we need to remember
that the objectively measured density might vary from the subjectively perceived crowding (Walden,
2009). At the same time a careful balance needs to be found as both too high as well as too low
density can have a negative effect on the students, which underlines the importance of providing
appropriately scaled spaces for the respective use and number of users. While in most cases the
architect will not have control over class sizes or the number of students using a particular space at
a given time, considering privacy needs throughout the design process and providing opportunities
for “restorative privacy,” will counter-balance and prevent that “the [students’] cognitive and social
development may suffer as a result” (Stewart-Pollack and Menconi, 2005).

CONCLUSION

School architecture can successfully contribute to the educational process by encouraging childhood
sensory development. Understanding the actual stages of childhood development as well as how
spatial perception functions and evolves can give architect and interior designers important clues to
develop adequate learning environments. Consideration of size scale in school design is crucial at
various levels (Walden, 2009). At an institutional level it is now widely accepted that a small learning
community is advantageous for the learner. It provides a better social environment that results in
a more supportive learning atmosphere (Cotton, 1996; Lackney, 2000; Maxwell, 2003; Bergsagel
et. alt. 2007). To cater to the students needs the building itself should be adequately articulated.
At a concrete spatial level a variety of spaces with a range of different attributes offers numerous
opportunities to stimulate the senses, which impacts cognitive, emotional and social growth in a
positive way. It is generally accepted that inadequate or poor learning spaces affect the physical well-
being and performance of teachers and students (Schneider 2003) and that the physical settings
has a major impact on social interaction and academic outcomes (Schneider, 2002; Martin 2006).
Material choices and furnishings can help to mediate the scale and create a positive environment that
is suitable for children.

In the US the design and construction of school buildings is usually still driven by economical
limitations without sufficiently considering the academic goals and principles of an institution,
without sufficiently considering that teaching and learning strategies have changed in today’s
information society and without sufficiently recognizing the needs of their users. Too many new
schools are based on outdated social and spatial concepts that catered to a different society. While
it is not necessary to create miniature worlds for students, it is more important than ever to provide
learning environments that foster independent learning and social interaction, that at the same
time provide a place of security and shelter while offering a variety of platforms to stimulate social,
psychological, intellectual and physical growth.

ACKNOWLEDGEMENT

This document was originally adopted from SCALE, the 7% International Conference of Architectural
Humanities Research Association (AHRA), November 19-20, 2010 in Canterbury, GB. The
contribution of the previous ARCC conference organizers and committees is hereby gratefully

acknowledged.

REFERENCES

Altenmiiller, U. 2008. Koulu — Schule auf Finnisch. Funktions-, Raum- und Gestaltungskonzepte fiir neue
Schulen in Finnland. Dissertation at the Bauhaus-Univeristit Weimar.

Barbarin, O. and Wasik, B. H. (Eds.) 2009. Handbook of Child Development and Early Education. The
Guildford Press, New York, NY.

Bell, S. 2002. “Spatial Cognition and scale: A child’s perspective.” In: Journal of Environmental Psychology.
Volume 22 /1-2), pp. 9-27.

On Approaches 45



Bell, Scott. 2006. “Scale in children’s experience with the environment.” In: Spencer, C. and Blades, M. (Eds.)
2006. Children and Their Environments — Learning, Using and Designing Spaces. Cambridge University Press,
Cambridge, 2006.

Bingler, S.; Quinn, L. and Sullivan, K. 2003. Schools as Center of Community: A Citizen’s Guide for Planning
and Design; National Clearinghouse for Educational Facilities, Washington, D.C.

Bishop, K. 2010. Designing Learning Environments for All Children: Variety and Richness. Retrieved from
E-bility.com. http://www.ebility.com/articles/play.php [11/14/2010].

Bransford, J., Brown and A., Cocking R. (Ed.). 2000. How People Learn — Brain, Mind, Experience and
School. National Research Council. National Academy Press, Washington DC.

Bergsagel, V., Best, T., Cushman C. et alt.. 2007. Architecture for Achievement: Building Patterns for Small
School Learning. Eagle Chatter Press.

Bishop, K.2004. Designing Sensory Play — Environments for Children with Special Needs. In: The Child’s
Right to Play. Clements, R., Fiorentino, L.(Ed.). Praeger Publishers, Westport, CT.

Clark, H. 2002. Building Education — The Role of the Physical Environment in Enhancing Teaching and

Research. Institute of Education, University of London.

Cotton, K. 1996. School Size, School Climate, and Student Performance. In: Close-Up No. 20, pp
10-11,Northwest Regional Educational Laboratory, Portland, OR.

Crandell, C. and Smaldino, J. 2000. “Classroom Acoustics for Children With Normal Hearing and With
Hearing Impairment.” In: Language, Speech, and Hearing Services in Schools, Vol.31, pp. 362-370

Day, C., Midjber, A. 2007. Environment and Children: Passive Lessons from the Everyday Environment.
Elsevier Ltd., Oxford.

Denton, K. and Smith, L. 2010. Environmental Factors — How Children Perceive the World. Unpublished
research paper. Philadelphia, PA.

Dick, J.A. 2002. “The built environment’s effect on learning: applying current research.” in: Montessori LIFE.
Volume 53-6

Dunbar, R.I.M. 2003. “The Social Brain: Mind, Language, and Society in Evolutionary Perspective”. In:
Evolutionary Perspective, Annual Review of Anthropology, Vol. 32: pp. 163-181.

Dunbar, RIM.: 1992. “Neocortex size as a constraint on group size in primates”. In: Journal of Human

Evolution, Volume 22, Issue 6: pp. 469-493.

Eliot, J. and Salkind. N. (Eds.) 1975. Children’s Spatial Development. Charles C. Thomas Publisher,
Springfield IL.

Farbstein, J. and Kantrowitz, M. 1978. People in Places — Experiencing, using and changing the built
environment. Prentice-Hall, Englewoods Cliffs, NJ.

Feinberg, S., Keller, J. 2010. Designing Space for Children and Teens. American Library Association, Chicago.
Gibson, J. 1966. The Senses Considered as Perceptual System. Houghton Mifflin Company, Boston.

Gifford, R. 1987. Environmental Psychology — Principles and Practice. Allyn and Bacon, Newton, MA.
Gimbel, T. 1997. Healing with Color. Gaia, London.

Guski, R. 2000. Wahrnehmung: Eine Einfithrung in die Psychologie der menschlichen Informationsaufnahme.
Kohlhammer, Stuttgart.

Gutman, M. and de Coninck-Smith, N. (Eds.) 2008. Designing Modern Childhoods : History, Space , and the
Material Culture of Children. Rutgers University Press, New Bruinswick, NJ.

Hertzberger, H. 2008. Space and Learning. 010 Publishers, Rotterdam
HillikerV. 2005. Making Space for Children — Creating a Sane Environment. Vajradhatu Publications, Halifax.

Hipkins, G., Luu, V. 2010. Anthropometrics: Designing for children. Unpublished research paper.
Philadelphia, PA.

Holloway, G.E.T. 1967. An Introduction to The Child’s Conception of Space. Humanities Press, New York.

Howley, C. 1994. The Academic Effectiveness of Small-Scale Schooling (An Update). ERIC Digest.
Clearinghouse on Rural Education and Small Schools, Charleston, WV.

Lackney, J. A. 1999. Assessing school facilities for learning/assessing the impact of the physical environment on
the educational; process; Educational design Institute at Mississippi State University, Jackson, MI.

Lackney, J. A. 2000. Thirty-Three Educational Design Principles for Schools and Community Learning
Centers; National Clearinghouse for Educational Facilities, Washington, DC.

Laurendeau, M., Pinard, A. 1970. The Development of the Concept of Space in the Child. International

46 ARCC 201 | | Considering Research: Reflecting upon current themes in Architecture Research



Universities Press, New York, NY.
Ledford, B. 1981. “Interior design: impact on learning achievement.” In: Rockwell, D. M. (Ed.), Designing

Learning Environments. Longman, New York.

Martin, S.H.. 2006. “The classroom environment an children’s performance — is there a relationship?”
In:Spencer, C. and Blades, M. (Eds.) 2006. Children and Their Environments — Learning, Using and Designing
Spaces. Cambridge University Press, Cambridge, 2006.

McClure, W. and Bartuska, T. 2007. The Built Environment — A Collaborative Inquiry into Design and
Planning; 2nd Edition, John Wiley & Sons, Hoboken.

Moore, G. and Lackney, J. 1993. “School design: crisis, educational performance and design applications.” In:
Children’s Environments. Volume 10 (2), pp. 99-112.

Maxwell, L.E. 2003. “Home and school density effects on elementary school children.” In: Environment and
Behavior, Volume 35 /4), pp.566-578.

Moore, G. and Lackney, J. 1994. Educational Facilities for the Twent-First Century: Research, Analysis and
Design Patterns. University of Wisconsin-Milwaukee.

Moore, G. and Lackney, J. 1995. Design Patterns for American Schools: responding to the reform movement.”
In: Meek, A. (Ed.), Designing Places for Learning. ASCD, Alexandria, VA.

Miiller, T. and Schneider, R. 1998. Das Klassenzimmer. Schulmébel im 20. Jahrhundert, Prestel, Miinchen

Olds, A.R. 1979. “Designing Developmentally Optimal Classrooms for Children with Special Needs.” In:
Meisels, S.J. (Ed.): Special education and development. University Park Press, Baltimore.

Olds, Anita R.: “Psychological and Physiological Harmony in Childcare Centre Design.” In: Children’s
Environments Quarterly. Volume 6, No. 4. 1989.

Pallasmaa, J. 2005. The Eyes of the Skin — Architecture of the Senses. Wiley & Sons, Chichester, NY.

Panero, J. and Zelnik, M. 1979. Human Dimension & Interior Space. Whitney Library of Design, New York,
NY.

Petermann, U. and Menzel, S. 1997. Wie wirken Schulgebiude auf die Schiiler. Schulbauten in den neunziger
Jahren. In: Baumeister, Volume 4, pp. 61-64. Verlag Georg D.W. Callwey, Miinchen.

Piaget, J. 1951. Play, Dreams, and Imitation in Childhood. Heinemann, London.
Piaget, J. and Inhelder, B. 1967. The Child’s Conception of Space. W.W. Norton, New York, NY.
Piaget, J. and Inhelder, B.1969. The Psychology of the Child. Basic Books, New, NY.

Schneider, M. 2002. Do school facilities affect academic outcomes? National Clearinghouse for Educational
Facilities, Washington D.C.

Schneider, M. 2003. Linking School Facility Conditions to Teacher Satisfaction and Success. National
Clearinghouse for Educational Facilities, Washington D.C.

Singer, D. and Revenson, T. 1978. A Piaget Primer — How a Child Thinks. Penguin, New York, NY.

Sinofsky, E. and Knirck, E 1981. “Choose the right color for your learning style”. In: Instructional Innovator,
Volume 26 (3).

Spencer, C. and Blades, M. (Eds.) 2006.Children and Their Environments — Learning, Using and Designing
Spaces. Cambridge University Press, Cambridge, 2006.

Stewart-Pollack, J. and Menconi R. 2005. Designing for Privacy and Related Needs. Fairchild Publications,
Inc., New York, NY.

Tanner, C. K. and Lackney, J. A. 2006. Educational Facilities Planning: Leadership, Architecture, and
Management; Allyn and Bacon, Boston, MA.

Taylor, A. 2009. Linking Architecture and Education. University of New Mexico Press, Albuquerque, NM.
Walberg, H. 1992. “On Local Control: Is Bigger Better?” In: Source Book on School and

District Size, Cost, and Quality, pp. 118-134. Minneapolis, MN: Minnesota University, Hubert H.
Rumphrey Institute of Public Affairs; North Central Regional Educational Laboratory, Oak Brook,

Walden, R. (Ed.) 2009. Schools for the Future — Design Proposals form Architectural Psychology. Hogrefe &
Huber Publishers, Géttingen.

On Approaches 47



48 ARCC 201 | | Considering Research: Reflecting upon current themes in Architecture Research



Transformative architecture for the shrinking city

Hollee Hitchcock Becker
Kent State University, Kent, Ohio

ABSTRACT

Many cities such as Detroit and Cleveland have been shrinking over the past decades. As cities shrink there is
a weeding out of inefficiencies in businesses, social venues and in occupied spaces. When growth returns, the
perforations in the urban fabric become the spaces for growth opportunities.

There are over 4.6 million commercial buildings in the United States housing nearly 70 billion square feet of floor
space. Most do not meet ASHRAE Standards for thermal comfort, ventilation and energy efficiency, due to age.
The embodied energy in each of these buildings is enormous. Replacement of outdated buildings is not only
a loss of this embodied energy, but requires additional resources for the disposal of the demolished structure. A
shrinking city has an abundance of outdated buildings at low prices creating opportunity to replace the concept
of urban re-growth with that of transformation.

Transformation is different than restoration or renovation in that it does not necessarily strive to maintain the
social, political or cultural embodiment of the place. Transformation allows a sustainable update with a new
concept for user encounter. The idea of building replacement is the economical choice at present not due to the
merits of replacement but rather due to the lack of research into the transformation of existing structures into
sustainable environments.

While new methods and materials are important, the idea of building on a virgin site has passed its time.
Exploration into the retrofitting of existing buildings with new program and updated sustainable systems is
important and preferable to development of urban pockets or brownfields.

This paper will discuss the need for transformative architecture in research. Examples of transformative projects
highlighting success and failures will be reviewed. The paper will provide a basis for discussion of the development
of transformative ideas for practicing architecture firms.

CONFERENCE THEME: Ecology, Sustainability, and changing societal and political economies
KEYWORDS: sustainability, shrinking cities

THE SHRINKING CITY

Many cities such as Cleveland have been shrinking since the mid-twentieth century. Largely due to
the decline of the American steel industry, most rust-belt cities have returned to population numbers
not seen since the 1920s." Cleveland began a rapid growth trend in the early twentieth century
reaching a population of 900,000 by 1930. The city was able to maintain this population through
World War II and the post-war building boom, but numbers have been falling since that time. From

914,808 in 1950, the population of Cleveland in 2009 had dropped 53% to 431,369.

While Cuyahoga County, home to Cleveland, has seen a population decrease of 8.5% over the
past decade alone, the City of Cleveland population has decreased 9.8%. According to census data
posted on the City of Cleveland planning site? (figure 2) the Metropolitan Cleveland area has seen
slight growth during this period. What this data implies is that the city is de-centralizing but has
an opportunity for re-growth, albeit slow growth as indicating by the increase in population of the
surrounding counties.

The continual decline has left Cleveland with an urban landscape perforated with vacant lots and
brownfields. On October 4, 2010, The Cleveland City Council passed amendments to the zoning
code’ to include urban agriculture as a principle use for vacant residential lots. The BioCellar* Project
led by Terri Schwartz at the Cleveland Urban Design Collaborative plans to use foundations left
by some of the eighteen hundred vacant dwellings scheduled for demolition in the upcoming year.
These foundations will be converted to greenhouses, compost stations and fisheries in an effort to
stave the decline of property values and social order in Cleveland neighborhoods.

On Approaches 49



Although the group is still negotiating funding for the first BioCellar, Figure 3 shows the possible
impact and relatively uniform dispersion of Biocellars throughout Cleveland, indicating that the loss
of residential units is not particular to one area.
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Figure 1: Population in Chicago, Detroit and Cleveland in the 20th century. Source: www.census.gov
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Figure 2: Population decline in Cuyahoga County. Source: Planning.city.cleveland.oh.us

Shrinking cities struggle with a vicious circle of tax base loss causing tax rate increase causing
emigration causing tax base loss... And while the loss of 1800 homes in the next year is cause for
concern, it is less than 10% of the total number of homes in Cleveland. The commercial sector in
Cleveland has taken a harder hit. According to a study by Grubb & Ellis.’, 23.5% of commercial real
estate in Cleveland was vacant at the end 0of 2010. Further, five large tenants, occupying over 811,000
square feet in downtown Cleveland have leases expiring soon. Three out of the five reported to the
Plain Dealer®, Cleveland’s newspaper, that they are considering the possibility of new construction,
and not necessarily within city limits.

Predictions of a return to cities coincide with predictions of de-centralization. Herzog’, in his book
“The Return to the Center” states that:
“One category of work in planning and urban design in the second half of the twentieth
century involved the search for ways to rescue the “sense of place” in cities...but “sense of
place” is, at best, a vague notion, difficult to measure, and highly subjective. Yet, seemingly
everyone would agree that cities with meaningful spaces are more stimulating than those that

are homogeneous.”

Whether a prediction of return or a prediction of further de-centralization or even a prediction of the
urbanization of suburbia is accurate, Herzog’s simple observation that cities with more meaningful
spaces are more stimulating indicates a course of action for rustbelt cities such as Cleveland.

As cities shrink there is a weeding out of inefficiencies in businesses, social venues and occupied
tenant spaces. It begins slowly with the departure of a company with a large number of employees and
significant lease space in the city. When the employees leave, support businesses such as restaurants
and merchants suffer. Those businesses most highly impacted are those in close proximity to the new
vacancy and that operate with a low profit margin.
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Figure 3: BioCellar proposed use map Source: Paul Vernon, Cleveland Urban Design Collaborative

If growth returns, however meager the rate may be, the perforations in the urban fabric become spaces
for new opportunities. Unfortunately, not all growth occurs in vacant building space. Consider the
implications of building replacement in a city with a declining population or very slow growth
rate. On one hand, new buildings create constructions jobs, add to the tax base and create a sense
of prosperity that helps the image of the city. The downside is that when the growth is not true
growth, but merely a relocation of existing businesses into new buildings, the temporary surge in
constructions jobs and boost to the tax base is offset by the creation of yet another vacant building.
Vacant buildings not only pose a security threat, but they have an adverse affect on all the businesses
in the area.

According to the University of Michigan Center for Sustainable Systems factsheet®, there are over
4.9 million commercial buildings in the United States housing nearly 72 billion square feet of floor
space. Most of these do not meet current ASHRAE Standards for thermal comfort, ventilation and
energy efficiency, mainly due to date of construction. A building built after 2010 will be designed
to use half the energy of a building built 35 years earlier.” Further, the embodied energy in each of
these buildings is enormous. Replacement of outdated buildings is not only a loss of this embodied
energy, but requires additional resources for the disposal of the demolished structure. A shrinking
city has an abundance of outdated buildings at low prices making it a place of opportunity to replace
the concept of building replacement with the idea of transforming existing vacant or underutilized
buildings and leaving the urban perforations to develop natural or alternative uses.

I. TRANSFORMATIVE ARCHITECTURE

Transformation by definition requires change. Transformative architecture promotes a change in
use, a change in appearance, and a change in efficiency and sustainability. By recognizing that every
city is constantly in flux at some scale as it reacts to economic stimuli and by judicially employing
sustainable strategies to affect positive change, transformative architecture becomes a means towards
the attaining the next life of the city.

I.I THE DYNAMICVERNACULAR

Transformative architecture embraces the idea that the vernacular is dynamic. Just as language and
customs defining a culture evolve over time, architecture also evolves. This constantly evolving
vernacular can be seen in the timeline of any city. It can also be seen in the timeline of many
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buildings not restricted by historical preservation. Kenneth Frampton, in writing about critical
regionalism states
“In order to take part in modern civilization, it is necessary at the same time to take part in

scientific, technical and political rationality, something which very often requires the pure and

simple abandon of a whole cultural past.” °

In writing this, he was speaking of the problems facing newly developing nations, and yet, the same
holds true for shrinking cities. As population dwindles and development is replaced by abandonment,
the identity that a city once had is lost. In order to become a vital urban center again, the city will
require a rethinking of its raison d’etre.

Cleveland, no longer a steel center, has such an identity crisis. One strategy currently employed
is to redefine Cleveland as a medical service and supply center. The Cleveland Medical Mart &
Convention Center broke ground in January 2011 and is expected to be completed by 2013.
This center, located on the mall in the heart of downtown Cleveland is predicted to revitalize the
downtown area. How successful this attempt at revitalization will be is dependent on the nature of
future development.

In seeking a new identity, Cleveland, like other shrinking cities, must let go of its past and allow
its vernacular to transform. Transformation is different than restoration or renovation in that it
does not necessarily strive to maintain the social, political or cultural embodiment of the place.
Transformation allows a sustainable update with a new concept for user encounter whenever that
update is necessary to the survival of the city.

.2 LOCATION, LOCATION, LOCATION

The idea of building on a virgin site has passed its time. And while developing urban pockets or
brownfields, most of which are thriving parking lots, is better than developing greenspace; a plausible
condition exists in shrinking cities to justify conversion of parking lots to greenspaces or greenspace-
covered parking facilities and reserving redevelopment to existing and preferably vacant structures.
By doing this, this urban fabric becomes a patchwork of occupied spaces connected by greenspace
rather than one of new buildings dotting a landscape of vacant buildings.

The idea of building replacement is the economical choice at present not due to the merits of
replacement but rather due to the lack of research into the transformation of existing structures
into sustainable environments. For redevelopment to take place in vacant structures, it must
become economically feasible. To achieve economic feasibility, more exploration into the retrofitting
of existing buildings with new program and updated sustainable systems is required. Updated
sustainable systems, passive and active, require more than adding a second skin to the fagade.

I.3 THINKING OUTSIDE OF THE DOUBLE SKIN BOX

Double skin facades have become the method of choice in many retrofits today due in part to the
following. The addition of a second skin leaves the original envelope intact, preserving the history
of the structure, saving on demolition costs and allowing for possible occupancy during the retrofit.
Second skins rely on a thermal stack effect from the solar radiation collected to draw air around the
original facade; a passive system.

Yet, in order to be truly effective, a second skin must enhance user comfort for all conditions specific
to asite. For example, in a Cleveland winter a double skin should augment heat transferred to the
building through solar radiation and deter heat loss from the building through the skin in cloudy
and night-time conditions. In the spring and autumn, natural ventilation should be encouraged. In
summer, minimizing of heat gain is necessary. Simply enclosing an existing structure in a glass box is
not going to achieve optimal user comfort. The second skin will need to provide natural ventilation
at specific times of year, adjustable solar shading, ease of maintenance and recirculation of solar
radiation to the north side in winter; in other words, an active system.
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The Occidental Chemical Building in Niagara Falls, NY is exemplary in multi-seasonal adaptability.
Studies at the University of Waterlool1l show a cavity temperature 140C higher than outside
temperature in the winter with dampers closed, but only 10C higher in the summer with dampers
open, exterior windows open and fan on. This indicates the a second skin could work well as a
passive system. However, interviews with tenants found users were not thermally comfortable, due
most likely to the fact that the louvers, intended to rotate for solar shading and nighttime insulation,
had not been operable for the past 4 years. Because of reliance on a mechanical element, the double
skin failed to create thermal comfort for the occupants. The double skin of the Occidental Chemical
Building has a cavity depth 1.2m that allows room for maintenance workers to clean the space, and
to allow for adequate air movement. It also has the luxury of a large open site. Although the building
is referenced because it is located in a city with a climate very similar to Cleveland, Cleveland
buildings have other challenges that hamper the design of a double-skin as a fagade transformation.
First, many buildings are constructed to the lot line and therefore do not have enough space to build
a double skin without seeking to acquire sidewalk space from the city. Second, many buildings are
not oriented properly to employ a double skin.

e
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Figlue 3: Double Skin Fagade on the Occidental Chemical building. Source: The Tectonics of the Double
Skin: Green Building or Just more Hi-Tech Hi-Jinx?

Why a second skin? Consider the idea of replacement skins for high rises constructed of stick or
unit type curtain walls. Replacement of the curtain wall units can upgrade user comfort without
adding to the weight of the facade or having to create a self-supporting second skin. The metal and
glass from the existing skin can be recycled to reduce the carbon footprint of the upgrade. In such a
case, new panels could offer natural ventilation, lower thermal conductivity, less air infiltration, solar
energy production, rain water collection, and climate responsive shading strategies.

But is the cost of new envelope panels justified? If the largest heat transfer occurs through glazing,
why not simply replace the windows? The Empire State Building'? is undergoing a restoration in
which a third pane of glass will be added during the re-manufacturing of its 6500 windows as part
of a plan to reduce the energy consumption of the structure by 38% or 4.4million dollars annually.
The windows alone are predicted to reduce the energy needs by 5%. The project reworks the R-2
double pane glass with “SeriousGlass”TM coatings which give the remanufactured unit an insulation
value between R-5 and R-8. Simply rethinking the windows only provides a minimal reduction in
energy costs.

Currently, at Kent State University, Adil Sharag Eldin, PhD and Hollee Hitchcock Becker are
conducting research on climate responsive wall systems that employ a titanium foam structure
immersed in a conductive fluid that relays input from both the interior and exterior environment
to natural thermal regulators which present as veins and pores throughout the wall system. The
Living Skin will be capable of adjusting temperature and oxygen levels without the use of an HVAC
system. The development of responsive panels such as this have the benefit of achieving thermal
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comfort without the creation of a double skin. And while daylighting conditions must be addressed,
the panels could be employed as partitions to deliver thermal comfort and indoor air quality to all
spaces within the structure, thus creating a significant reduction in time and cost associated with
HVAC retrofitting.

.4 THE LEAN, GREEN, BUILDING MACHINE

Strategies for Visual comfort, thermal comfort, auditory comfort, energy efficiency and water
collection or usage reduction are abundant hot topics in architectural research today and for good
reason. Clients demand more from their new building projects than ever before. In transformative
architecture, the possible sustainable strategies are unhindered by formal restrictions. In order for
these strategies to be effective and well —integrated, they must be investigated in the programming
phase. In the UK, Michael Jaggs and John Palmer developed EPIQR: Energy Performance Indoor
Quality Retrofit,”® which is basically a methodology for building evaluation focused on energy
efficiency, improved indoor environmental quality, addition of solar energy and cost effectiveness.

Consider a methodology based on transformative architecture, that augments the EPIQR goals as
follows:

1. Potential uses: Understand the client’s vision for the building space. Include flexibility in the
occupancy types and proposed floor areas for future transformation.

2. Evaluate the structure. If the structure is not the sound, the project needs to be reconsidered
because of economic considerations.

3. Consider passive strategies for user comfort. Consider adding a green roof. It not only adds
thermal insulation to the roof, it provides occupants with a private park. Make note of solar
and wind shadows. Plot overheated periods and consider shading options for the facade.
Shading options may be as simple as retractable awnings. Consider rainwater collection and
reuse as gray-water systems. Gray-water can be used to flush toilets or irrigate the green
roof. Consider adding an insulated layer to the exterior of the building facade to reduce
thermal conductivity through the structure. Consider adding a thermal layer to the interior
of the facade when asbestos is present and must be isolated or removed. Consider adding an
acoustical layer to walls and partitions. Consider improving day-lighting conditions through
the size and height of windows, addition of light scoops and reflective shafts for indirect light
and adjustable light shelves.

4. Consider active strategies. Chances are that the HVAC system will need to be replaced.
The type of HVAC system chosen as replacement will depend on the type of structure and
its natural tendency to integrate with the HVAC system. If the building is located on a
waterfront, consider the possibility of geothermal using the water source. If the floor plates
can hold an additional topper slab, consider radiant floor heating. Consider energy efficient
lighting systems with LEDs, occupancy sensors or timers. Consider alternative energy sources
such as photovoltaics or wind turbines.

5. Consider acoustical Comfort: Reorganization of space requires thought into the changes in
reverberation time and decibel levels that will occur (for better or for worse). Consider if
masking will be necessary for occupant privacy.

6. Find unique ways to integrate systems. For example, filter collected rainwater in a wall system
that also includes micro-hydroelectric turbines for energy generation and creates white noise
for auditory masking. Three needs fulfilled in one system.

1.5 LIVE[WORK AND PLAY

The dynamic vernacular is tightly linked to the life cycle of its neighborhood. Decentralization in
cities occurs when neighborhoods no longer function as a place to live, work and play. Thus, it is
important to reintroduce mixed use neighborhoods to the shrinking city. An office building does
not always need to be an office building. It may become residential units over professional offices
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over retail establishments. It may become a vertical university of classrooms, dormitories, cafeterias
and studios. The December 2010 issue of Modern Steel Construction10 contains an article about
the conversion of the Ottawa Street Power Station in Lansing, Michigan into prime office space. The
project involves the construction of a ten story steel frame inside an existing masonry structure'®. And
while this article attests to the possibilities open in transformative architecture, the transformation of
a power station to office space only provides a work environment which means that unless it is sitting
within a neighborhood of residential, retail and entertainment spaces, it will not help counteract the
decentralization of the city.

Successful cities understand the importance of mixed use neighborhoods and in many cases demand
development reconcile to the idea. On Capitol Hill in DC, the area around Eighth Street is bustling
with restaurants, shops, the Eastern Market, the Navy Yard and even a hardware store. Jenkins Row,
a recent addition to the neighborhood located on Pennsylvania Avenue between 13th and 14th
streets, contains 247 condo units atop a 45,000sf Harris -Teeter grocery store at street level.

Downtown Cleveland is not without residential units, although amenities such as grocery stores,
pharmacies, dry cleaners, hardware stores and other essential shops are rare or non-existent. Most
successful mixed use neighborhoods, such as University Circle and the Warehouse District are
located in areas where building heights average around three levels. In a typical three story mixed use
neighborhood, the pedestrian interface is linear, along the street line. The challenge that downtown
Cleveland faces is the height and configuration of its existing structures; tightly built with narrow
streets and dark urban canyons. To encourage regrowth, Cleveland should consider alterations
to its urban streetscape to allow pedestrians to view more sunlight and vegetation. One method
to accomplish this is to step back facades above every third level, creating a local green roof for
occupants and reducing the solar shadow at the street level. Stepping back the facades would mean
a reduction in rentable floor space, but when a building is vacant and has little chance of becoming
fully occupied, the income earned from better quality work and living spaces will compensate for the
reduction, if not directly, then by the positive influence it will have on the neighborhood as a whole.

2.0 PUTTING THE PIECES TOGETHER

Transformative Architecture could be a design methodology for shrinking cities. Embracing the
idea of the dynamic vernacular allows cities to shed old identities and build new, performative
environments. Celebrating open spaces, rather than trying to fill them motivates developers to
rethink existing structures. Thinking beyond adding a second skin, to reinventing with new,
performative form and use will allow the shrinking city to find itself again.
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Architecture and Landscape of a Mined Environment:
Reading the Traces

Peter Butler, Charlie Yuill, and Paul Kinder
West Virginia University, Morgantown, WV

ABSTRACT:

This study focuses on the coal company town of Everettville, WV in north-central West Virginia and, at its center,
a former mined landscape, Federal No. 3, that is currently being reintegrated into the community as a culture/
nature park. The mine began operation in 1921 and a town was established which included hierarchically and
racially ordered residences, segregated churches and schools, and a company store. The mine site’s significance as
a cultural landscape is grounded in an explosion that occurred in the spring of 1927 when 151 miners were killed
under suspicious circumstances.

Examining historical maps, photos, and other records of the town and mine site reveals spatial patterns and
structures in existence during the area’s formative years. Analyzing current conditions through overlay mapping
seeks to uncover remnants of the town’s form and its current ability to communicate the conditions of the 1920s.
LiDAR (Light Detection and Ranging) was used to document current conditions of the mine site: topography,
vegetation, spatial organization and architectural forms as a framework for mapping and measuring cultural
landscape characteristics and to guide the development of context sensitive interpretive designs.

Overlay mapping depicts substantial landscape change especially related to the development of mine-related
infrastructure. While the number of buildings in the town remained relatively constant, new spatial organization
was seen especially with evolving infrastructure. The collected point cloud data at the mine site reveals much
of the original spatial organization which will guide park development including rail beds and a bench road on
which original structures were sited. The point cloud did not however reveal those structures, likely because of re-
grading of the site during reclamation and colluvial erosion over time. As the park evolves further documentation
will continue to create a four-dimensional model as longitudinal studies examine change over time in landscape
forms, patterns and processes.

CONFERENCE THEME: Digital Approaches to the Real World
KEYWORDS: LiDAR, Cultural Landscape Analysis, Interpretive Design, Industrial Landscapes

CONTEXT: SOCIAL, CULTURAL, ENVIRONMENTAL

In cultural landscape analysis and planning, researchers seek to recognize the genesis of places through
the lens of human land development over time. While landscapes can be read as text they are also
referred to as palimpsests, or multiple texts partially erased written in layers over time. Continuing
the metaphor of text, design is often considered ‘writing’ on the landscape. Cultural landscapes reflect
the integration of human developments with the natural environment. They may be interpreted as
expressing a particular culture’s values, economic conditions, social structure, crafts and traditions.

A cultural landscape is fashioned from a natural landscape by a culture group. Culture is the

agent, the natural area is the medium. The cultural landscape the result.

(Sauer 1963, 343)

This study focuses on the coal company town of Everettville a small unincorporated hamlet in north-
central West Virginia and, at its center, a twenty-five acre mined landscape, Federal No. 3, that is
currently being reintegrated into the community as a culture/nature park. Land for the park was
donated by Consol Energy to the Everettville Historical Association (EHA) with the goals of creating
a place that tells the multi-layered stories of the community and the mine; and creating partnerships,
particularly with West Virginia University (WVU), through educational programs.
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The Federal No. 3 mine site is found within the Fairmont Field of the Pittsburgh coal seam, an
extraordinarily rich mineral deposit in the Allegheny Plateau physiographic region, a prehistoric
carbon rich swampland. Three hundred million years of fluvial erosion cut deep, steep valleys in the
plateau revealing the layers of coal. Subsistent settlers mined individually in the 18th century and
word spread to corporate interests causing massive development and immigration in the late 19th
and early 20th century. The mine is one of hundreds of underground mines with miles of tunnels
established in Monongalia County during the period and reflects many typical characteristics of
company-owned mines within the region.

The mine site’s local, regional and potential national significance as a cultural landscape is grounded
in an explosion that occurred in the spring of 1927 when 151 miners were killed during a labor
dispute. A spark from an electric locomotive ignited methane gas causing a ball of fire to move
through the mine and out at the tipple portal destroying much of the enormous structure. Occurring
relatively early in the time of the Northern Mine War (1924-1933) the cause of the explosion was
attributed, by divergent parties, to scab workers’ mistakes, the union workers sabotage tactics (union
barracks were sited across Indian Creek from the mine site), an act of God punishing the scab miners;
and the faults of managers not providing enough rock dust to mitigate methane gas accumulation in
the tunnels (as was determined by the mine’s superintendent). In reference to the tensions in the area
this quote from Howard B. Lee, then the Attorney General of West Virginia, spoken after visiting the
explosion site in May 1927, describes the rancorous social environment:

It was there that I saw exhibited that snarling animal hatred felt by members of the miners’

union for nonunion miners...Apparently, these former workers believed that the explosion was

a form of divine punishment meted out to the scab miners who had taken their jobs. And, with

a heartlessness akin to savagery, they and their wives would pass nearby and curse and jeer the

grief-stricken women and children as they hopefully waited; nor did the death announcement

calm their fury or abate their hatred. As bodies were brought to the surface, they sang ribald
songs, and frequently used such vile utterances as “There’s another goddamned strikebreakin’

scab son-of-a-bitch gone straight to hell’. (Lamarre 1994)

The narratives for interpretation in the site design for the culture park include the social context of
Everettville; the establishment and spatial organization of Everettville as an example of a company
town; the formal layout of the industrial workings of the mine; and the labor relations that may or
may not have been at the heart of the disaster. Historic documents have been accessed to determine
the cultural landscape characteristics of the town and mine site and a methodology developed to
better understand the town and site’s ability to express the narratives.

I.1 TOWN FORM AND CHANGE OVER TIME

Between 1880 and 1930, industrialists transformed West Virginia from a predominately
individualistic agrarian mountaineer society, in which centralized towns were not necessary, to an
industrial society reshaping its social and cultural landscape. Many company towns were developed
haphazardly with the buildings occupying lowlands in hollows along rivers and streams. The pattern
of development followed linearly the water course and was limited by very steep topography with
most development along floodplain terraces as is the case in Everettville, along Indian Creek a
tributary of the Monongahela River. The railroad and road following the river further reinforced
the linear character of the town. Towns were racially and economically segregated and a hierarchy
was established with the workers occupying low ground in the dust and wetness and noise of the
machines and the managers’ homes built high above out of the melee.

The company towns were isolated physically because of the locations of the coalfields they sought,
so the company provided housing, stores, churches and schools to the workers. (Walker and Cobb,
2008) Company towns were subject to the boom and bust cycle of the coal and timber industries.
Because of the economic cycles of the industry the towns were necessarily transient and were
considered temporary to developers. Many of the company towns today suffer from neglect and
dereliction and may soon be erased from the cultural landscape. These remnants speak to the lowly
conditions of the miners and the strict social hierarchy enforced in company towns.
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Everettville’s basic layout included churches, schools, and a company store. There were separate
churches and schools for the purposes of racial segregation, but only one company store. Pick
Handle Hill where the Friendship Baptist Church is today was the ‘old black section,” with their
church dual purposed as the school (Armstead 2001). The housing for the miners was located across
Indian Creek adjacent to the tipple. When the mine first went into operation one-story barracks was
established until the company grew assured of their investment and more substantial buildings were
constructed. The housing for the white mine workers was primarily located at the base of the slope
across the creek. Between 1920 and 1927, more than 200 housing units were built as the community
of workers increased in number (New England Fuel and Transportation Company, 1927). Many of
the homes and other buildings remain from the original construction, and the overall town form,
limited by topography, is still intact.

Historical documents accessed for study of the town of Everettville include aerial photos, USGS
topographic maps, and photographs; as well as reclamation documents that reveal site conditions
post-abandonment; and pre- and post-reclamation. This analysis sets a base line for current studies
of the company town. Comparative analysis of aerial photos and maps sought to distinguish between
contemporary spatial organization and the period around the time of the explosion. USGS maps
from 1925 were digitized and used to document locations of structures, roads, and natural features.
The digitized maps were then compared to USGS maps that were created using high resolution
digital aerial photos from 2002 in order to determine change over time and the integtity of the town’s
form. Aerial LIDAR data will further determine integrity of the town’s spatial organization.

Change observed from 1925 to 2002 was quite dramatic. The number of structures in 1925 (95)
is similar to the number of structures in 2002 (99), however, many of the 1925 structures had
been removed with new structures added. Road alignments also shifted with additions to highway
infrastructure over time. The Indian Creek and Northern Railroad connecting Federal No.3 to the
Monongahela Railroad and points north was abandoned. New roadway alignments took the place
of the abandoned Indian Creck and Northern routes and included traveled way widening and sub
base reconstruction. With this abandonment and transition to a new roadway many of the structures
and buildings associated with the railroad were removed. A new area for collecting mine drainage
was also added post 1925 as an embayment, dramatically shifting the course of Indian Creek as it
entered the Monongahela River. In residential areas some new subdivisions were added as extensions
to the existing roadways.

Figure 1: This image shows the structures (white) mapped in the 1924 USGS map and those extant in 2002
(black). Many contemporary structures relate to 1924 locations though they are shifted because of inaccuracies
in the 1924 survey.
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Fig;lre 2: The black line is the 1924 roads layer. Shifts in infrastructure in Everettville occurred after 1924 with
expanded development of mining along Indian Creek.

1.2 MINE SITE SPATIAL ANALYSIS AND CHANGE OVERTIME

The area now known as Everettville Miners Memorial Park was once designated as the Everettville
Refuse and Portals (WVDEP) and was previously known as the Federal No. 3 Mine, a facility
originally owned and operated by the New England Fuel and Transportation Company (NEFTCo).
The Everettville mine began operation in 1919. During the functioning of the mining operations
the entire twenty-five acres was transformed purely for industrial uses. It is known from historic
photographs that the spatial organization of the district consisted of typical mining constructions: rail
line and tipple as transportation infrastructure, a hydrologic installation accessing a nearby stream,
company offices and housing. While many of these elements of the district have been substantially
erased over time, some are still legible and may guide future site interventions. Other evidence
suggests that the footings of the tipple structure are extant below ground and could provide an
important interpretive opportunity.
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Figure 3: The survey performed by the WVDEP and WV Survey Archeologist shows the locations of mine related
structures on the mine site as observed in 1994.
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Figure 4: A panoramic photograph of the mine site taken December 31st 2010 showing the LiDAR unit and
existing site conditions.

Descriptive data was collected from aerial photographs, site plans and maps (USGS Rivesville
Quad), oral histories and historic photographs from the time of the mine’s operation from. The
pre-reclamation report (WVDEP) guided the search for specific forms in the landscape. Forms that
were identified in a survey by a WV Survey Archeologist (Lamarre) in 1994 are described in the
environmental review documents pre-reclamation. Lamarre describes the scene approximately forty
three years after mining was stopped in 1951.

This area is in ruins; briars and secondary growth forest have overrun the decaying facilities,

and all of the remaining structures are in some state of collapse. The Indian Creek and

Northern Railroad grade is still intact, but the track has been removed, and ties are scattered

everywhere...and, of course, the original wood tipple, which was at least partially destroyed

in the 1927 explosion, no longer exists. Of the five structures identified during the field visit,

only two appear to date from the original operation. Structure 1. The remains of a cut stone

foundation, believed to be a part of the original facilities, are located just outside and to the east

of portal 1. The stones are covered with a thick layer of colluvial soil deposits, moss and other

vegetation, and appear to abut the original mine face-up. It is possible that this foundation

contained the fan house, and that, through portal 1, provided ventilation for the mine.

Structure 2. A second foundation is situated between portals 2 and 3. This one is constructed

of glazed clay hollow tiles, and like the first foundation, seems to adjoin the original mine face-

up. It is also believed to date to the years of NEFTCo’s operation, and may be the site of the

original lamp house. (Lamarre 1994)

A bench approximately sixty feet above the road running east to west from Friendship Baptist
Church along the south ridge of the site ordered the original structures and portals mentioned in
the archeologist’s report. Walking today the road is legible though landslides and dumping from
Pickhandle Road have covered much of the alignment. A large slide nearing the portals has decimated
the roadway. None of the footings are visible though the portals are clearly distinguished. One of the
portals’ facades, Portal #3, still bears the inscription ‘Federal No. 3 Mine’. In descriptions of the 1927
explosion, the blast was reported as coming from the middle portal, number 2.

LiDAR (Light Detection and Ranging) technology was applied to the documentation of topography,
vegetation, social usage patterns and architectural forms as a framework for mapping and measuring
cultural landscape characteristics of the mine site and to guide the development of context sensitive
interpretive design proposals. The LIDAR unit uses laser pulses and time of flight of the laser to create
a highly accurate digital three-dimensional model of the scanned space. The resulting point cloud
may then be geo-referenced and used in landscape analysis. Additionally, the point cloud may be
photo-realistically rendered in order to provide an environment for design visualization.

Data was collected in early winter in a leaf-off vegetation condition. Snow was minimal and many
of the grasses were prostrate. Because the instrument used is ground-based obstructions to the
documentation of landform by vegetation were avoided to the extent possible. With the accuracy
of the three-dimensional model the discovery and revelation of former structures and spatial
patterns within the study area became possible (Gleason 2010 and Harmon, et al 2006). The model
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Figure 5: Point cloud image of Everettville mine site. The bench road on which mine structures were formerly
sited is marked by a black line. The area marked by a white line is where colluvial erosion has covered the bench
road. The gray line shows the rail bed of the Indian Creek and Northern Railroad. The gray square depicts the
location of Portal #3. The circle at the center of the image is the location of the LiDAR instrument.

allowed for automatic analysis of collected point cloud data. The identification and documentation
of structures was partially achieved through programmed recognition of line, pattern and form.
Automatic analysis using processing software (Riegl RiProfile v1.5.5) revealed patterns within the
landform that could not be read with the naked eye during site visits. Identification of slope break
lines, subtle shifts in topography and colluvial erosion, vegetative anomalies, and former building
site footings and walls within a contoured landscape became visible and interpreted through trained
eye analysis. Point cloud data was analyzed with different view types: amplitude (linear scaled and
histogram), reflectance (linear scaled), false color (range, height, and plane), true color (linear scaled
and logarithmic scaled), and single color. The view parameters assisted in distinguishing spatial
relationships in the point cloud and allowed for the discrimination of different forms.

|.3 CULTURAL LANDSCAPE ANALYSIS AND PLANNING

Spatial Organization and Land Patterns: The alignment of Indian Creek created the overall spatial
organization of Everettville and the mine site. Many of the structures that lined the creek during the
heaviest industrial use periods are now gone and have been replaced primarily with prebuild homes.
The constraints of surrounding topography restrict development within the former spatial pattern.
This will remain constant over time. Mining operations followed the flow of Indian Creek on a west
to east tangent. The landform created by the flow of the river follows directionally sweeping towards
the Monongahela River. The mine site in particular still maintains gross spatial organization from
the 1920s. The main rail bed of the Indian Creek and Northern Railroad is still legible, as well as the
spur that led to the Federal No. 3 tipple. The bench road is still partially traversable, though sections
have been obliterated over time.
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The mine site’s topography was impacted by the reclamation process in the 1990s. The removal of
debris and shifting of gob piles obliterated much of the cultural forms built into the operations of
the site. The re-grading of the site did not change the major topographic components: the rail beds
and bench road. Hundreds of yards of soil were laid over the mine waste to encourage the growth
of seeded grasses. Contemporary illicit dumping on the site pre and post-reclamation has left new
topographic forms within the boundaries of the site.

As was common practice in the early 20th century, the site of the mine was clear cut of vegetation.
Only one remnant tree that may date back to the time of the mining operations remains on the site.
A single massive Sycamore (Platanus occidentalis) stands opposite the mine Portal #3 as a witness
to the years of industrial development and the explosion of April 30, 1927. Its exact location was
recorded with the LiDAR data and will be a component of the interpretation of the site.

@D

Figure 6: Point cloud image showing drainage swales (diagonals) and bench road (horizontal) with Portal #3 as
viewed from the east.

The circulation patterns of the railroad, bench road, and the access bridge crossing Indian Creek with
remnant cut limestone footings are suitable for interpretation and will become components of future
pedestrian circulation routes. The theme of ‘paths to work’ has been determined to be a guiding
concept in the culture/nature park development. The circulation patterns are also ingrained with
the racial segregation narrative of site interpretation. Connecting a trail along the rail corridor to the
Monongahela River along the embayment drainage pond is also a key component to the future park.

While there are no standing structures on the site their locations will be determined. With the
uncovering of foundations, the identification of the tipple footings and the facades remaining at
the portals, structural elements will be a component of future plans. The concise alignment of the
tipple will guide development as well as it creates a strong connection between the slope of the
valley wall and the creek. A remnant tipple footing has been found on the site and will be used for
interpretation. Walls of the original structures when uncovered will become mnemonic devices along
the bench road path. And as site surveying continues in the coming years uncovered objects will be
collected for interpretation.
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CONCLUSIONS

The cultural landscape analysis of the town of Everettville shows extensive change in the spatial
organization and structure layout over time. The change seen after 1924 with the development of the
mine and subsequent water, road and rail infrastructure may be suitable for interpretation though
further research is needed. The analysis of existing conditions at the mine site reveals much of the
former spatial organization especially in regards to the bench road and the rail beds. These patterns,
though degraded, are legible and would be suitable for a newly introduced spatial organization in the
development of a culture park. The use of the LIDAR data in documenting and analyzing existing
conditions reveals the former patterns and further excavations or explorations may disclose building
locations along the bench road, specifically the lamp house and vent house, though they were not
observed in the point cloud. With an uncovering of the slumped area of the bench road these forms
would likely be exposed.

Programmatically, the community of Everettville, with a lack of a community core public space
for recreation as a result of the ‘company town’ development, is in the process of planning and
constructing a community focused memorial park on the historic site. While many of the elements
of the district have been substantially erased over time, some are still legible and will guide future
site interventions. The rehabilitation, or supporting of new uses, and interpretation of the significant
elements of the site create challenges in envisioning its future development.

As the culture/nature park is developed the three-dimensional digital model will become four-
dimensional as longitudinal studies examine change over time (Burnett 2003) in landscape forms,
patterns and processes. Restoration of ecological communities, mitigation of acid mine drainage,
and physical responses to periodic flooding will be observed to track the evolution of the relationship
between extant and introduced natural and cultural systems in the development in the park. As
the park becomes integrated with the community, programmatic interrelationships between pre-
development subversive site uses and post-park establishment activities may be measured as site/
community interaction (Ward Thompson, Aspinall and Bell 2010) and response to landscape
interventions.
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ABSTRACT:

Architects resort to philosophy to get inspiration for their projects and to interpret their work. While mainly
philosophical currents belonging to the continental tradition have made important contributions to architectural
theory, the Anglo-American or analytical tradition is generally not considered. This paper presents the thought
of American philosopher Nelson Goodman (1906-1998) as a fruitful alternative to continental accounts of
architecture. Goodman’s approach to architecture provides new insights to understanding and interpreting
the built environment, and his philosophy serves as an example of analytical thinking on architecture that
complements the variety of reasoning already at hand for architects.

Following Goodman, architecture plays a key role in the creation of meaning and reality. First, architecture creates
meaning and contributes to the advancement of our understanding in a unique manner: buildings are symbols,
they mean in various ways, and these meanings are irreducible to other kinds of knowledge. Second, architecture
contributes to the making of the world in a radical sense: not only in that buildings are physical objects and, as
such, constitutive elements of our world, but in that their various meanings have an ontological counterpart.
That is to say, it is not the case that there is one world and many interpretations of it, but rather that these various
interpretations and meanings actually constitute different worlds. Given this interrelation with meaning and
reality and architecture’s central role in both, the task of the architect acquires a wider significance, for designing
entails the very creation of meaning as well as of our world.

This paper aims to show how both Goodman’s thought and the concepts and methods characteristic of analytical
philosophy are helpful conceptual tools to examine buildings. Simultaneously, it shows how analytical philosophy
can enhance the architect’s critical skills when designing and thinking about architecture.

CONFERENCE THEME: On Approaches. The role and use of philosophy in architectural research.
KEYWORDS: analytical philosophy, Nelson Goodman, symbol, worldmaking, understanding.

INTRODUCTION

It is not uncommon that architects and architecture students resort to philosophical theories, notions,
and ideas to both get inspiration for their projects as well as to look for explanations to their work.
So, phenomenology, structuralism, post-structuralism, and critical theory have made important
contributions to architectural thought and have served as basis for contemporary architectural theory
and practice. These philosophical currents, however, belong mainly to the continental tradition,
while the Anglo-American or analytical tradition is generally not considered. This paper presents the
thought of American philosopher Nelson Goodman as a fruitful alternative to continental accounts
of architecture. On the one hand, Goodman’s approach to architecture provides new insights to
understanding and interpreting the built environment. On the other, Goodman’s philosophy serves
as an example of analytical thinking on architecture that complements the variety of reasoning
already at hand for architects.

Nelson Goodman (1906-1998) was one of the foremost analytical thinkers of the twentieth century,
with groundbreaking contributions in the fields of logic, philosophy of science, epistemology, and
aesthetics. Goodman specifically discussed architecture in his main work on aesthetics, 7he Languages
of Art. An Approach to a Theory of Symbols (1968), and in two essays entitled “How Buildings Mean”
(1985), and “On Capturing Cities” (1991). Moreover, his main philosophical notions and theses
apply as well to architecture and, as this paper argues, may provide novel insights to both the making
of and the thinking about architecture.
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Following Goodman, architecture plays a key role both in the creation of meaning and reality. On the
one hand, architecture creates meaning and contributes to the advancement of our understanding
in a unique manner: buildings are symbols, they mean in various ways, and these meanings are
irreducible to other kinds of knowledge. What we learn of space, the building’s features, and ourselves
when experiencing architecture, for example, cannot be completely translated into words. Buildings,
thus, enhance our understanding in an irreplaceable way. On the other hand, architecture contributes
to the making of the world in a radical sense: not only in that buildings are physical objects and,
as such, constitutive elements of our world, but in that their various meanings have an ontological
counterpart. That is to say, it is not the case that there is one world and many interpretations of it,
but rather that these various interpretations and meanings actually constitute different worlds. Given
this interrelation with meaning and reality and architecture’s central role in both, the task of the
architect acquires a wider significance, for designing entails the very creation of meaning as well as
of our world.

‘The purpose of this paper is thus to show how both Goodman’s thought and, in general, the methods,
the concepts, and the ways of arguing characteristic of analytical philosophy are helpful conceptual
tools to examine buildings in a novel and fruitful way. At the same time, I hope to show how
analytical philosophy can enhance the architect’s critical skills when designing and thinking about
architecture. The first part of this paper provides the philosophical context to understand what it
means that buildings are symbols and what the consequences of such statement are. The second
part examines the several ways by which buildings symbolize and convey meaning. The third part
examines the ontological counterpart of considering that buildings function symbolically, i.e., it
shows how buildings are, as Goodman says, ways of worldmaking.

I.A CHANGE OF QUESTION:WHEN IS ARCHITECTURE?

Buildings have a practical function of sheltering human activities. In addition to this, they convey
meaning; palaces, parliaments, and city halls refer to certain political systems; temples, churches,
synagogues, and mosques stand for different religions; museums, hospitals, jails, schools, and
universities refer to cultural and social structures; factories, warehouses, markets, banks, and malls
point to certain economic systems; apartments, housing tracts, townhouses, mansions, huts, and
tents reflect various ways of life. Apart from these social, cultural, and historical meanings, we
appreciate the artistic features of buildings - such as the qualities of the materials, their forms, or their
creation of spaces, we judge and evaluate them, and we also learn about ourselves when interacting
with them. How is it possible that one and the same building can be considered simply as a building
that we use in everyday life, as a construction with social or historical meaning, and also as a work of
architecture or art that we experience aesthetically? How can a building carry out all these functions
without changing?

The answer is that buildings can have various meanings and can function in different ways because
they are objects that can also be symbols. In this way it can be explained how one and the same
building can sometimes be considered simply according to its functional use (and then it is not
a symbol at all), sometimes as conveying any kind of meaning or sometimes as suitable of being
aesthetically appreciated. Saltbox houses, the earliest New England homes, have a primary function
of providing shelter, and now they are also considered artistic examples of American colonial
architecture. So, when a construction is considered as art, it is architecture; otherwise, it is simply
a building. This means that the status of art or architecture does not need to be permanent and,
therefore, it makes no sense to search for an essence that would distinguish simple buildings from
architecture, for one and the same building can function as both. When a church is used as a place
of prayer and worship, it is just a building; when its construction features are appreciated, it is
architecture. Thus, it is inappropriate to ask “What is architecture?” Rather, according to Goodman,
one should ask “When is architecture?” In his words:
Part of the trouble lies in asking the wrong question — in failing to recognize that a thing may

function as a work of art at some time and not at others. In crucial cases, the real question is
not “What objects are (permanently) works of art?” but “When is an object a work of art?” — or

more briefly, as in my title, “When is art?” (Goodman 1978, 66-67)

66 ARCC 201 | | Considering Research: Reflecting upon current themes in Architecture Research



This change in focus entails an understanding not of what architecture is, but rather of when a
work of architecture functions as such. Goodman’s answer is a pragmatic one: architecture is when
a building functions as a symbol of a certain type. This approach that derives from the shifting
from “what” to “when” is not simply a word game: it enables a completely different approach
to architecture that abandons an essentialist take of architecture in favor of a much broader and
elastic characterization, which for Goodman is a constructivist and functional one. By changing the
approach, the essentialist, intentionalist, and institutionalist accounts on architecture are rejected and
the difficulties they pose are solved.'

According to essentialism, there are some necessary properties that characterize what architecture
is. To be considered architecture, an object has to comply with these essential features. However,
it is very difficult to determine what these properties are, as can be seen when trying to establish
a definition that would include all actual and future architectural works. Consider the definition
of architecture in the Oxford English Dictionary (OED) as “[t]he art or science of building or
constructing edifices of any kind for human use” (Anon. 2007). Contrasting this specific definition
with our current use of the term “architecture,” one realizes that this definition is either too limiting
or too broad: it excludes, for instance, landscape architecture, and also all buildings not intended “for
human use,” such as poultry yards, pigsties, silos, and warehouses. The OED definition is too broad
because it overlooks the distinction usually made between some constructions that are architecture
and others that are simply buildings: we consider that the Taj Mahal is a work of architecture but the
apartment building where I live is not. We could try to amend the initial definition by extending and
refining it, as is actually done in the OED: “But architecture is sometimes regarded solely as a fine
art” (Anon. 2007). In that way, the difference between simple buildings and works of architecture
is acknowledged, but the problem of finding an exact definition is not solved. Rather, it is deferred
towards finding an exact definition of the other terms of the definition, such as “fine art.” One
could continue rewriting this definition until it could seem that it covers all the cases. However
hard we would try, though, there could always be a case that obliges us to modify the definition
and the undertaking of giving a definition becomes a Sisyphean task. Moreover, essentialism cannot
explain how it is possible that buildings sometimes function as architecture and sometimes not: New
England salt-box houses are simply shelters and also examples of Colonial architecture and it is not
the case that saltbox houses become works of architecture and thus gain an essential feature they did
not have before, which causes a change in their meaning, or that we recognize that they had always
been architectural works and we had been misconceiving them. Essentialism cannot account, either,
for cases that are temporarily, and not permanently, works of architecture.

According to intentionalism, something is architecture if its creator intended to create an architectural
work. There are various reasons to reject intentionalism. First, it is not always possible to know the
artist’s intentions, as happens with anonymous works, such as the Romanesque Churches at the Vall
de Bof in the Pyrenees. Second, an architectural work may be the result of unintended actions, which
have nothing to do with the creator’s intentions, such as the Crystal Palace, where Paxton used iron
trusses in order to sustain the glass roof but without the intention of producing and artistic outcome.
And third, not all the works are successful, i.e., what the artist intended is not always accomplished
by the work and thus the architect’s intentions are irrelevant when determining whether a building is
architecture because the intentions do not come through.

Finally, the institutional account states that the work’s institutional context (the “artworld”)
establishes what counts as an architectural work. Institutionalization, however, is neither necessary —
a work can be architecture independently from its context, nor sufficient — an object can be conferred
the status of architectural work and still not be one. The aesthetic functioning of the house on top of
the street is unnoticed by the artworld, and yet the house still functions as an artistic symbol and thus
is architecture — institutional theories are not necessary. The umpteenth bridge by Calatrava, identical
to several of his previous bridges, even though conferred the status of a work of art or architecture by
the artworld, does not function as such — institutional theories are not sufficient.

Goodman’s account overcomes all these difficulties by stating that a building is architecture when it
y g g
functions as a symbol with certain characteristics: when it functions as an aesthetic symbol. Thus, the
! !
answer to “when is architecture?” is:
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[...] just as an object may be a symbol [...] at certain times and under certain circumstances
and not at others, so an object may be a work of art at some times and not at others. Indeed,
just by virtue of functioning as a symbol in a certain way does an object become, while so

functioning, a work of art. (Goodman 1978, 67)

This is clearly a pluralist and functionalist approach, for the same object can function in many ways
depending on the symbolic context; it entails also that everything can be aesthetically perceived, that
any building can potentially be architecture. Through interpretation we distinguish what functions
as architecture, and we also determine what and how a building means. It is not the case that there
is only one right interpretation, but rather a symbol is open to several equally right interpretations
(Goodman, Elgin 1988). Utzon’s Sydney Opera House, for example, can be interpreted as symbolizing
a group of sails, a cluster of shells, old men’s messy hair or even the hair of the manga series Dragon
Ball, Son Goku, when adopting the “super sayan form.” But it would be very difficult to argue that
the Sydney Opera House refers to a tomato. There are criteria to distinguish between right and
wrong interpretations, such as coherency and consistency with the symbol’s features and also with
its context. These criteria are crucial inasmuch as the several construals are also constructions of
the world (as is discussed in the last section) (Goodman 1978). Within this context, the task of the
architect is more one of creating meanings and enabling interpretations rather than simply one of
constructing functional spaces. The architect is then a symbol maker.

So, if the role of the architect is to create meanings, then it is clear why the main role of architectural
works is cognitive and why aesthetics is a branch of epistemology (Goodman 1978). Architecture
contributes to the advancement of understanding in a unique way, which is as valid as the one
conveyed by any other discipline, such as sciences or the humanities. Architecture, for example,
can spatially convey the notion of proportion, whereas music does it in an acoustic way and
mathematics in an arithmetical one. These three ways of conveying meaning are irreducible to one
another; something would be lost in translation. Understanding, then, is not limited to propositional
knowledge, but is a much broader notion that includes all sorts of beliefs, opinions, emotions, and
experiences. Within this context, buildings convey meaning by symbolizing.

2. BUILDINGS AS SYMBOLS

Buildings are symbols when they refer to or stand for something else (Goodman 1984).% As the
previous examples show, buildings do not limit themselves to refer to a single meaning but can
stand for many things. As symbols, they require interpretation to determine what they refer to at a
certain time and context. This is so because buildings and, in general, all symbols, do not function
in an isolated way, but within symbol systems with specific features.> To understand what they mean
or symbolize, one needs to interpret them in relation to the system to which they belong. Take,
for example, a traffic light, which is a symbol within a basic symbol system: Green symbolizes “go”
and red “stop,” as established by the system’s features. But green can also refer to “envy” and red to
“embarrassment” within a system that associates colors with moods. We need to know the system to
interpret these colors properly. The same happens with buildings: They may belong to one or more
symbol systems, which are generally more complex than the color systems just discussed. So, Frank
Gehry’s Stata Center at the Massachusetts Institute of Technology symbolizes an academic building
within a system that classifies buildings according to the activities they shelter; it symbolizes a green
building within a system that categorizes environmentally friendly buildings; and within artistic
symbol systems it refers to certain forms, materials, an architectural style, and many more abstract
features, such as creativity and exploding ideas.

Within a symbol system, buildings (and symbols in general) refer in various ways or modes. With
relatively few modes, all possible meanings can be conveyed. Denotation and exemplification are
the main ones. The other modes - expression and indirect modes of reference - are combinations of
these two. Denotation is the relation between a label and what it labels, and these labels do not need
to be verbal: the word “house,” its utterance and a picture of a house denote a house (Goodman
1968, Goodman 1984). There are relatively few cases of buildings that denote, the most common
being buildings representing other buildings, i.e., copies and reproductions (such as the Parthenon in
Nashville and the various Eiffel Towers spread around the world), and buildings representing certain
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objects (for example, the Sydney Opera House depicting a group of sails, and buildings depicting the
food sold within them, such as donuts or apples).

On the other hand, exemplification runs in the opposite direction of denotation, from what
is denoted to that which denotes. An exemplifying symbol requires possession plus reference
(Goodman 1968) and referring to only some of the properties that it actually possesses, but not
to all of them - exemplification is selective (Goodman 1978). A model house usually exemplifies
the number of bedrooms and bathrooms, the house’s distribution, the size, and the construction
materials, but not its placement, accessories, or wall color. Buildings may exemplify any of the
properties they possess, depending on the symbol system to which belong. They may exemplify
form (roofs exemplify triangles, pyramids and obelisks their respective forms, and high-rise buildings
verticality), structure (like the John Hancock Tower in Chicago or the Eiffel Tower), construction
elements (like the Centre Pompidou in Paris, which exemplifies the mechanical systems), materials
(wood, iron, glass, steel, brick, stone, and their corresponding properties are exemplified by many
buildings) and function (buildings representing ice cream, hot dogs, burgers, donuts, clam boxes, or
milk bottles usually exemplify their function of selling these foods; here, exemplification is achieved
through a prior denotation of these objects).

One architectural way of making these features stand out and facilitate exemplification is articulation,
which can be defined as some sort of joint that structures design elements in a construction (Ching
1995). The purpose of articulation is to bring together the several parts of a building into a whole
and, at the same time, make each of these parts stand out. In the Hancock Tower, for example, the
structure is articulated by being placed in the building’s exterior and covered with a cladding so that
it stands out in contrast with the glass walls. This articulation further enables exemplification of the
structure. However, although articulation may contribute to exemplification, it is neither necessary
nor sufficient for symbolizing. Many exemplified features (such as being an academic building or
being an original or groundbreaking one) do not require articulation, and, on the other hand, the
mere presence of articulation does not assure exemplification (the emergency exits of a building are
clearly articulated, but not commonly referred to by the building). It is important to note, though,
that through articulation the architect can prompt a certain kind of symbolization and thus create
meaning.

Denotation and exemplification can be both literal and metaphorical. In a metaphorical manner,
Goodman describes metaphor as “a matter of teaching an old word new tricks” (Goodman 1968,
69) and includes many varieties, such as hyperbole, understatement, overstatement, or irony.
Crucial to Goodman’s account is that metaphors are not just figures of speech, but they are actual
properties. Like literal properties, they are really possessed by the symbol and thus can be exemplified
(Goodman 1968). So, the Stata Center metaphorically exemplifies being a green building, for it is
environmentally friendly, but it does not literally exemplify being green, because it is not that color.
This distinction is central to understand how the sentence “The Stata Center is a green building” is
simultaneously true and false: it is true if green is a metaphorical property, and false if it is a literal
one. When metaphorical exemplification occurs within aesthetic systems, it is termed expression
(Goodman 1968). As architectural works, the Stata Center may express exploding ideas, the Hancock
Tower an imposing presence, and a bank security and stability.

Apart from these modes of reference, there are multiple and indirect ways of symbolizing, such as
allusion, variation, and style, which can be explained through a combination of the simple modes of
reference with more or less complex chains of reference. A building alludes to another when it refers
to itat a distance: the Pantheon in Paris alludes to the one in Rome (Goodman 1984, Goodman Elgin
1988, Elgin 1983). Variation upon a theme is a typical mode of reference in music and consists of
referring to another piece (a theme) by symbolizing certain features of the piece while altering others
(Goodman, Elgin 1988). Again, the Pantheon in Paris may be considered a variation of the one in
Rome. Style is a mode of reference composed a series of symbolized properties which all together
refer to a certain author, school, period, region, etc. (Goodman 1978). A church, for example, may
symbolize Romanesque style. Determining what mode of reference is in play when symbolizing is
a matter of interpretation. Just as there where many possible correct interpretations of a building’s
meaning, there are also many possible correct ways of explaining how these meanings are symbolized.
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These are the ways in which buildings convey meaning. The architect can utilize architectural means
to achieve certain symbolization and create meanings. The architect, however, is not only a symbol
maker, but also a world maker in a radical sense.

3.BUILDINGS AS WAYS OF WORLDMAKING

As said, buildings contribute in the creation of meaning. They also contribute to the making of the
world, not only in a physical sense, but in an ontological one. Buildings symbolize different things in
various ways within a plurality of symbol systems, which are irreducible to one another and lack a last
referent that would serve as a common ground. That is to say, there is not “a” world or “the” world
prior to all meaning, but only a plurality of symbol systems, which are the ones that actually constitute
our reality (Goodman 1978). This conclusion is extracted from the analysis that Goodman makes on
contradictory propositions impossible to eliminate, such as the incompatible propositions regarding
the sun according to the geocentric and the heliocentric systems: the sun is a star moving around the
earth according to the geocentric system, and a star around which the earth moves according to the
heliocentric system. Both systems have different notion of sun, and thus there is not a last referent
that would accommodate both. One could say that it is known that the geocentric system is wrong
and hence there is still a single referent to contrast our propositions. But the geocentric system is
not as easy to dismiss as it may seem: we usually say that “the sun rises in the East” or that “the sun
sets in the West,” which entails to acknowledge a geocentric system. That is to say, since there is a
plurality of systems or world versions that may create incompatible worlds, there is not only one way
in which things really are. Take another example: light can either be understood as a wave or as a
particle, and these two interpretations actually create two different worlds with different criteria of
rightness and adequacy. These world versions are irreducible to each other; it is impossible to have a
world in which light is considered as a wave and as a particle simultaneously. This means that there
is not a ready-made world from which we extract immutable facts: worlds and their components are
made (Goodman 1978). And any discipline that contributes to the advancement of understanding
by creating symbol systems, such as architecture, is also contributing to the creation of a world, i.e.,
the ways of creating meaning are also ways of worldmaking.

Note, however, that it is not possible to create from nothing: to make a world is always and only to
remake it. Worldmaking is similar to language; we cannot create a new language from nothing, but
from an already existing one. We can introduce new words to designate new insights, but this creation
takes place within a language. Or, more generally, worldmaking does not start from nothing or from
a given immutable world in the same way in which we do not start understanding things from
scratch, but from a series of previous beliefs and conceptions. Also, worldmaking is a never-ending
and open-ended process, for a version or an interpretation of the world is always susceptible of being
modified. Since construing a world is always and also constructing a world, the criteria to consider
that a world is right are the same as the ones that serve to consider that an interpretation is right. It
is not the case that anything goes, but there are criteria, such as rightness, adequacy, coherency and
consistency that determine what interpretations and versions are acceptable (Goodman, Elgin 1988).

Rightness is a very general notion that includes not only truth, which is limited to declarative
propositions, but also “standards of acceprability that sometimes supplement or even compete with
truth where it applies, or replace truth for nondeclarative renderings” (Goodman 1978, 109-110).
Works of art and architecture are not true or false, as are propositions or mathematical formulas,
but rather their symbolization is fair or unfair, right or wrong depending on how they symbolize
within a given context. Affirming that the criterion of rightness of an interpretation is the symbol
itself and that there can be multiple correct interpretations of the same work implies that there are no
external reasons to privilege certain interpreters above others. In other words, the social, historical, or
cultural causes that prompted certain interpretations are in themselves irrelevant for establishing the
rightness of each interpretation: feminist or postcolonial interpretations of a work are not right or
wrong because they are feminist or postcolonial, nor superior or inferior to others because they have
a certain origin; being interpretations of a certain kind does not invalidate or validate them. Rather,
some interpretations are adequate to a work — and thus privileged — and others are not based on the
work’s symbolic functioning. Note also, that to affirm that a work of requires interpretation implies

70 ARCC 201 | | Considering Research: Reflecting upon current themes in Architecture Research



also that it can always be misinterpreted. However, misinterpretations can be disregarded as soon as
they are contrasted with the work’s functioning as symbol. Hence, Goodman opens the possibility
of a plurality of different but equally right interpretations of a work, which are independent of the
context or concerns that prompted these interpretations and, thus, also independent of arguments
based on the interpreter’s authority and the institutional context. This means that the creation of
interpretations and unveiling of meanings (and also further creations of world-versions) can be
historical, social or cultural, but the reasons to maintain that an interpretation is right are not. This
is what Goodman calls a “constructive relativism,” which is an intermediate position between radical
absolutism — where only one interpretation is correct — and absolute relativism — where anything goes

(Goodman, Elgin 1988).

Interpretation is then a matter of fit, “of some sort of good fit — fit of the parts together and of the
whole to context and background” [Goodman, Elgin 1988, 46].

Thus, architectural works and the several interpretations they bear as symbols actually contribute
to the advancement of understanding and also to the creation of world-versions. Architecture can
provide new insights in a way that no other discipline can provide and, in so doing, create unique
versions of the world that, in their turn, can influence other versions. By modeling space, light, and
construction materials, buildings can create environments that can make us aware of previously
unnoticed features. The central nave of some Renaissance churches create a perspectival space that,
once experienced, may enable us to see the space outside the church in a perspectival centered way;
Baroque churches create dynamic spaces that, once experienced, can bring us to perceive space in a
different way than the Renaissance churches. By symbolizing features such as proportion, rhythm,
symmetry, or massiveness in a unique way the meaning of these notions is enhanced, nuanced,
or shifted. By symbolizing in several different ways, architecture can reshape our perception and
reorganize our understanding of the several worlds (if any) that constitute reality. In this context,
architects are worldmakers in a fundamental sense.

CONCLUSION

Goodman’s philosophy offers a new insight into architecture and its significance or, in other words,
it provides a philosophical framework to understand how we create and interpret both architectural
knowledge and architectural works. By changing the question of “what is architecture?” to “when
is architecture?” and by answering that buildings are symbols, a whole new way of inquiry and
thinking about architecture is opened. We enter a functionalist and pragmatist realm that has criteria
of consistency and coherency that simultaneously preclude a total absolutism and a total relativism
of meanings and worlds. With relatively few modes of symbolization, all the array of a building’s
meanings is accounted for. Most importantly, by considering that architects are not simply object
makers but also symbol makers as well as worldmakers, architecture acquires both an epistemological
and an ontological dimension that had not been considered before. Furthermore, not only architects
but also the general audience or the building’s users become interpreters that play a key role in creating
and unveiling the multiple meanings of architecture. At the same time, examining architecture under
the light of Goodman’s thought shows how analytical philosophy can help in the continuous process
of construing and constructing buildings, as well as of understanding how architecture contributes
to the making of meaning and reality.
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! For more information on essentialism, intentionalism, and institutionalism in the arts see, for instance, Danto

1964: Detlefsen, McCarty, Bacon 1998; Dickie 1977, Dickie 1984, Kieran 2006, Yanal, 1998.

«

2 Goodman explains, “‘Reference’ as I use it is a very general and primitive term, covering all sorts of symbolization,
all cases of standing for.” Goodman 1984, 55.

> Goodman’s theory of symbols is much more complex than what is discussed here. For a thorough discussion see

Goodman 1968, and Elgin 1983.
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Project Nervi: Aesthetics and Technology
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ABSTRACT:

Project Nervi: Aesthetics and Technology in Building Pier Luigi Nervi questioned the nature and physical
impact of the relationship between aesthetics and technology from the viewpoint of architecture, engineering
and construction; this question remains vital for both academy and profession. Project Nervi, a collaboration
of the CMU School of Architecture and the Carnegie Museum of Natural History, was formed to extend the
engineers proposition of the relationship of aesthetics and technology by undertaking an empiric research project
to characterize the relationship between material placement and aesthetics in architecture with reference to the
correlation of material placement and performance found in nature. The tools of Processing and Grasshopper
combined with physical modelling are used to better understand Nervi’s structural/visual thinking of the cast
concrete floor plates at the Palace of Labour (1961), the Gatti Wool Factory (1951) and the Palazzetto dello
Sport (1957) and to morphologically further these prospects. In the second part of this study, we apply the
pattern research to two relatively new building materials, plywood and carbon fiber for lightweight stressed skin
construction based on force trajectories.

KEYWORDS: Nervi, pattern, structure, nature

“The form [...] of any portion of matter, whether it be living or dead, and the changes of form which
are apparent in its movements and. in its growth, may in all cases alike be described as due to the
action of force. In short, the form of an object is a ‘diagram of forces’ in this sense, at least, that from

it we can judge or deduce the forces that are acting or have acted upon it.”

D’Arcy Wentworth Thompson, On Growth and Form

1.0 INTRODUCTION_PATTERN RECOGNITION AND KNOWLEDGE
TRANSFER ACROSS FIELDS

Structural patterning is of significant interest to many fields, including chemistry, biology, materials
science, medicine, engineering and architecture. The deeper we look, the more we find that geometric
arrangement is responsible for chemical and material properties and our sensorial perception of their
qualities. This condition operates at a range of scales and forms the base inquiry of nanotechnology,
the orchestration of matter at the atomic and molecular scale to construct materials with new
behaviors. Increasingly, one field is contributing to the knowledge base of another and boundaries
that have historically shaped disciplines are becoming porous, enabling the exchange of experience
and information productive to each. A classic example is the relationship between engineering and
medicine, when Karl Culmann (1821-1881), professor of Engineering Science at the ETH in Zurich,
and Julius Wolff (1836-1902), the German anatomist and surgeon, as they shared insight into each
other’s work. Culmann had recently developed the method of analysis known as ‘graphical statics,” a
means of visual/structural analysis based on vector scaling that was to become a standard within the
engineering community for force calculation (Figure 1). It was from Cullman’s drawings that Wolff
predicated his hypothesis known as Wolff's Law [1]. His observations characterized the relationship
of trabecular force trajectories within cancellous bone (interior structure) and bone loading. It was
the visual nature of Culmann’s work that enabled the transfer of knowledge from engineering to
medicine. Our study is also based in the visual comprehension of the forces that generate patterns in
architecture and nature.

On Approaches 73



Both Culmann and Wolff understood the relationship between material patterning, function
and performance. Similarly, the work and thinking of Pier Luigi Nervi, (1891-1979) is rooted in
the conceptual, creative and pragmatic understanding of material properties and their visual and
structural patterning. Nervi’s technical innovation and demonstration of the correlation of aesthetics
and technology was due to familiarity and keen insight into the nature of materials, craftsmanship
and methods of assembly. In his hands, the ordinary material of concrete became extraordinary. In
his buildings, there exists a union of material, form, structure and pattern, and in these terms his
buildings approach the organic. Masterful at making the flow of forces visual, Nervi called to question
the similarities between artist, architect and engineer. While his structural patterns convey clarity of
mind and a sound logic of construction, they are not the inevitable conclusions of formulaic thinking.
Reason, emotion, decision-making, authorship convenes in Nervi’s work. It is this agreement that
was causal to Nervi becoming known, during and after the 1930’s, as a technical artist.

133 Wolll's Law and Rou's Functional Adspeation Concept 501

o o

FiGune 13.21 Culmana's crane presested by Wolll in his 1570 paper in Virchow's
Aschiv,

Figure 1 (left): is a Cremona diagram, a graphic system developed by Luigi Cremona based on the vector analysis
work of Culmann.

Figure 2 (right): is a visual description of Wolff's Law that traces bone growth along principle stress trajectories
compared to a cross section of a human femur, at right.

2.0 DESCRIPTION OF STUDY_NERVI'S PATTERNS

The intent of this research, as was Nervi’s, is to study the balance of material properties, structure,
available technologies, intuition and aesthetics. In this survey, it was (re)discovered that Nervis
patterns, while aesthetically compelling, are not based entirely on structural optimization. By
working in a similar vein as Nervi, and by addressing the relationship of technology and aesthetics,
this project seeks to look through his eyes with our hands. The question was how to gain insight into
the spirit of Nervi's own working method to further current design thinking with contemporary
computational tools and knowledge of pattern formation in nature. As a point of departure, three
of Nervi’s works were chosen for study: the concrete floor slabs of the Palazzo dello Sport, Rome,
1956 (figure 3a) and the Gatti Wool Factory, Rome, 1951 (figure 3b + ¢) and the rib patterns of
the Palazzetto dello Sport, Rome, 1958 (figure 6). Evidence of Nervi’s interest in the relationship of
aesthetics and technology is present in these works.

During reconstruction of Nervi’s slabs questions arose concerning the diversity of geometry found
in Nervi’s work. In the slab of the Palazzo dello Sport mezzanine (figure 3a + 4) the rib patterns
concentrate on the center of the beam, a placement that increases moment and results in a higher
quantity of material required for the given loading condition. Certainly Nervi was aware of this
condition and made the conscious choice not to have structural optimization be the sole design
determinant.
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Figure 3 a,b,c: Nervi's work demonstrates a strong correlation between aesthetics, statics, materials and
construction technology. This is evidenced in the mezzanine slab in the Palazzo dello Sport and the Gatti Wool
factory. These have been studied to gain tangible insight into Nervi’s intuition and working method.

Figure 4: Process of slab casting (Palazzo): 1) Finished plaster slab, 2) Silicon mold, and 3) CNC milled wax

positive.

Figure 5: Example of the Gatti Wool Factory slab geometry with Voronoi patterning.
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Figure 6: Reflected plan of the Palazzetto dello Sport. The radiating pattern was used as a generator for the

morphological study on Michell patterning.
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In Phase 1 we established a process to reinterpret Nervi’s work by making drawings and scale models
of the Palazzo and Gatti Wool slabs. Phase 2 is a morphological extension of Nervi’s radiating rib
pattern of the Palazzetto dello Sport as a generator and subject to the mathematics of Michell’s
Theorem {2} for optimal structural networks. Phase 3 was to morphologically extend Nervi’s
structural patterns with the Gatti slab as a generator and subject to the mathematical constraints
of Voronoi patterning {3}. Both systems are found in the structural patterning of natural systems as
diverse as the cross-helical patterning of sunflower seeds to the construction constraints of soap froth.
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Figure 7: Construction photo of the Palazzo dello Sport, Rome. An array of precast elements form the dome.

3.0 PRINCIPLES_ FORCETRAJECTORIES

The guiding principle of Nervis work, and by extension, this study is the supposition that force
follows stiffness, illustrated in figure 8. The image to the right describes the force trajectories through
a homogenous material with a hole. The image to the left describes force trajectories through an
anisotropic material with trajectories ‘attracted’ to regions of increased density. Figure 9, a project
by Professor Horacio Caminos, demonstrates the application force trajectories as the ribs are in
closer proximity in regions of concentrated stress. The ribs collect force, as they are stiffer than the
surrounding shell. In the last phase of this project, we apply these principles to the materials of carbon
fiber and plywood and each are recognized to hold inherent properties implicit to their fabrication,
the strength of weaving and lamination, respectively. Plywood was chosen for its relative low cost and
ease of workmanship, carbon fiber was specified for its high tensile strength and capability to bond
with plywood. Both materials are used frequently in boatbuilding to make lightweight and resilient
hulls of complex curvature.

3.1.GROWTH AND NATURE

A tie to nature mentioned above is Wollf’s theory on cancellous bone growth, positing that material
deposition occurs along principle stress trajectories. According to Wollf’s theory, greater and
increased loading patterns result in denser regions of bone; the converse has also been observed,
that light and infrequent loading results in more porous bone tissue. The orthopedic surgeon and
researcher of bone biology, Harold Frost [1], observed that adaptive bone regeneration, known as
remodelling, does not occur simply according to static loading but requires flexure, as a result of
dynamic mechanical forces. He went further, with observed data from empiric experimentation; to
describe the stimulus activated mechanical signaling that triggers biological response.

In ‘On Growth and Form, mathematical biologist D’Arcy Thompson states that form of an
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organism is a result of intrinsic and extrinsic forces, a plastic and regenerative medium that is a
transaction of genetic coding and environmental conditions. He observes that gravitational forces are
significant for terrestrial animals, yet for aquatic animals, buoyancy prevails over gravity and pressure,
as current and nutrient supply are principle determinates of size and shape. The structural lines of
Nervi’s architectural work bears similarity to patterns recurrent in natural systems and strikes an
orchestrated balance of intrinsic (material properties, construction technique, economy and Nervi’s
authorship) and extrinsic forces (gravity). The intrinsic forces are fluid, fluctuating with advances
in the imagination, materials science and construction technology, the extrinsic force of gravity
is relatively constant. There is no explicit reference for Nervi looking at nature, though his work
approximates nature’s constructive technology in principle — that of effective material distribution.

L b

Figure 8 (left): Image from ‘Form and Forces’, by Edward Allen and Waclaw Zalewski, illustrating the principle
lines of stress within a material subject to compressive loading. The image to the left graphically describes the
isostatic lines around a hole; the image to the right describes influence on force distribution as the result the
insertion of a region of denser material. An interesting note is the similarity of the isostatic lines of image with the
hole to fluid flow around a circular impediment. Figure 9 (right): Roof structure designed by Professor Horacio
Caminos that economically distributes material along principle stress trajectories. The local thickening of the shell
is designed to prevent buckling by collecting and distributing forces.

When observing nature’s materials and methods of assembly where the structural patterning bears
geometric similarity to Nervi’s work there are two key conditions that are recurrent: 1) the principle
of material placement according to stress trajectories and 2) that complexity is an emergent property
based on these simple rule sets. The simple rules sets chosen for this study are Voronoi and Michell
conditions for pattern formation.

4.0 SPECULATION

The following project is speculative and has been undertaken to more clearly understand the
peripheral influences on Nervi’s thought process combined with the teams’ interest in drivers of
pattern formation. Described below are the procedural processes used to replicate Nervi’s slabs at
model scale and to computationally extend the patterns he designed. In each phase of the project
there is an aesthetic outcome derived from technological underpinnings. The ongoing goal is to
uncover why Nervi worked the way he did, and why there has been relatively work since that is
similar.

4.1 (RE)DRAWING AND (RE)CASTING

Our steps included 1) making accurate drawings from photographs of the built work, 2) transferring
drawings to 3-D models, 3) cnc milling a wax positive, 4) pouring a flexible silicon negative, and
5) pouring a plaster positive (figure 4). Digital technologies expedited the process of mold making
and enable the team to make multiple iterations of each slab. Although we were able to work more
quickly, some knowledge was lost, as we did not think directly through the material itself, focusing
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more on the technological process of making. The team recast several of slab designs, with effort
place on accurate geometric reproduction and attention to surface finish. The mezzanine slab of the
Palazzetto is shown in figure 4.

4.2 MICHELL'S THEOREM

The second series of drawings and models were made according to Michell’s Theorem that describes
the optimal distribution of material for a given support and loading pattern. Of interest is that
Michell’s theorem leads to structural patterning where members act in ‘pure’ tension or compression.
In nature, even though we assume efficient structural patterning, many systems, especially plants
subject wind load effectively use bending as a structural strategy. This is partly due to the desired
attribute of resiliency in organisms and the properties of the soft and pliant materials organic life uses
for construction. The rib patterning of the Palazzetto approximates Michell’s Theorem of optimal
structural frameworks, and this mathematical filter was used to develop new structural patterns in
the matrix (figure 11). The variables that define each iterative pattern are number of ribs and rib

curvature.

Figure 10: Pattern constructed according the Michell’s Theorem for optimal material placement. In the cantilever
above, the loading is downward at the point with support connections at the ring. The geometric patterning
eliminates bending from the members and resolves forces to ‘pure’ tension and compression. If the diagram were
to be of higher accuracy, the members would be straight lines.
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Figure 11: Image of a partial Michell matrix generated from the geometry of the Palazzetto dello Sport. The
bordered diagonal series have been physically modeled.
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4.3VORONOI PATTERNING

A Voronoi pattern is determined by a line equidistant between two points and perpendicular to
the shortest line connecting those two points. Voronoi patterning is a principle determinant in the

material coding of both organic and inorganic natural systems. In the case of honeycomb construction
the Voronoi pattern is a metabolically advantageous means of material distribution for the wasp,

filling effectively with regular hexagons. The pattern emerges also in the choice of material placement

of the sea sponge as shown in the micrograph in figure 14. In organic nature, as in our study, for a
given loading condition, as cell number increases, cell size decreases and cell wall thickness decreases.
This strategy makes an organic structure more versatile with the advantageous properties of lightness,
strength and resiliency. Correspondingly a structure will be of higher ‘frequency’ and will either
be lighter in weight or capable greater mechanical stress or be capable of longer span. R. B. Fuller

demonstrated this principle in the design of lightweight and long span geodesic domes (figure 15).
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Figure 12: Image of a partial Voronoi matrix generated from the geometry of the Gatti Wool Slab. The bordered
diagonal series have been physically modeled.
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Figure 13: Diagram of the method for viewing the Gatti Wool Slab. The number of ribs and number
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of offsets are the variables in the matrix above.
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The slab pattern was simplified with the variables being the number of edge points and the number
of divisions along a radiating rib (figure 5 + 13). Each slab pattern was then constructed according to
a Voronoi rule set (fig 12). The cellular patterns of Voronoi tessellations were chosen as the resultant
patterns are aesthetically interesting and touch upon the relation of aesthetics or ornament and
structure. This is relative, as Nervi did not operate wholly according to structural optimization but
also relied upon economic and technological constraints and intuition to derive slab patterns. The
relationship between aesthetic interests in Voronoi patterns is not random, and example can be taken
from honeycombs, soap froths or the structural ribbing of insect wings. In the soap froth, the eye
recognizes the natural beauty of a three-dimensional structure in equilibrium. The homogenous and
elastic material of the soap film is unable to concentrate force and therefore equilibrates regardless of
cell size or number.

Figure 14: Scanning electron micrograph (SEM) of a sea sponge (1500x) of growth patterns according to Voronoi
patterning. Close photograph of the nest of a paper wasp (center). The SEM at right is taken from a sample of the
nest at center at 2500x magnification. The Voronoi patterns become less apparent at this magnification and we
begin to see the mechanics of material distribution taken by the wasp.
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Figure 15: Frequency change in a triangle as demonstrated by R.B. Fuller in Synergetics.

5.0 MATERIALS, PROCESSES + FUTURE STUDY

The above geometric study will feed directly to a future material based study to construct medium
span prefabricated construction panels from plywood. The fist, constructed from plywood and
carbon fiber and derived from isostatic lines, is described below.

5.1 PROCESS_WEAVING + LAMINATING

The impulse to redistribute natural fibers to gain utility and strength has a long history in the
development human technology. Basketry is one of the oldest crafts and engages human ingenuity to
extend the structural propensities of natural fibers through patterning. The relatively weak singular
reed is woven into a resilient composition that distributes load to a multiplicity of components
and is therefore capable of withstanding significant load and wear. The structural key in the non-
rigid system of the basket is load dispersal through effective patterning and redundancy, similar
to the frequency change in the triangle above. The basket is certainly utilitarian, and as with all
finely crafted artifacts, bestows status to the maker and owner in proportion to societal value placed
on the artifact. A basket made by a craftsperson embodies the wisdom of pragmatic and artistic
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values and displays a history of innovation derived form variations in use, materials and methods of
construction. The field of wooden shipbuilding advanced in much the same manner; the artifact was
subject to continual qualitative field-testing and feedback loops, over time.

5.2 MATERIAL_ PLYWOOD

Wood gains structural ability most importantly from cellulose. The ‘ose’ in cellulose refers to its
classification as a sugar, and its long linear polymer chain has much in common with sucrose.
Cellulose is polymerized glucose, long molecule chains that form polysaccharides (many sugars). The
long molecule chains assemble into micro fibrils to form a resilient network, giving the cell wall form
and strength. In reference to Nervi’s slab patterns, it is our intent to replace concrete with plywood
in to construct medium span structural panels. As plywood, even loaded parallel to the grain, cannot
compare with the compressive strength of concrete, the spans and loading will be commensurate.
Plywood was chosen for its availability, low cost and ease of workmanship. It is a common material
that, after studying Nervi’s approach to design, we plan to use in an uncommon way; by increasing
it’s current span potential and visually expressing the load paths via isostatic lines. It is here that we
hope to enter Nervi’s territory — the space between engineering, architecture and art.

Figure 16: Initial plywood study derived from isostatic diagrams. The model is constructed at 1:10 scale and
measures 6” x 24”. It is expected that the hole could be removed from the plate as the stiffened plywood ring
removes load from the inner region. Thin strands of carbon fiber are bonded to the tensile side of the ‘beam.’

=

5.3 MATERIAL_ CARBON FIBER

Carbon fiber was chosen as a material of study as the material demonstrates the state-of-the-art in
fiber technology in terms of tensile strength-to-weight ratio. A potential drawback of the material is
that it does not yield resulting in sudden and catastrophic failure as the breaking point is exceeded.
This combined with the materials high cost were reasons to reconsider the applicability of the material
for architectural applications. The material has found contemporary architectural applications
as externally bonded carbon fiber fabric and plate is used to reinforce existing concrete/masonry
structural systems. The carbon fiber fabric is directly bonded to the concrete in this application as a
means of noninvasive structural and earthquake retrofitting. The fibers, through the matrix of epoxy
resin, also bond well with plywood. In our study, we expect carbon fiber of fiberglass to replace the
steel of Nervi’s reinforced concrete structures.

5.4 PLY/CARBON PROTOTYPE

Figure 16 describes the initial models constructed from plywood and carbon fiber based on isostatic
lines. The first of a series, the models are thought of as ‘anisotropic’ materials. First the ‘holes’ were
placed, then the stiffening rings added. The introduction of a hole weakens the material causing stress
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trajectories to flow around the weakness. The introduction of the stiff ring around the hole increases
the density of the material causing stress trajectories to seck regions of greater stiffness. With this
phenomenon, the team plans to influence the physical and visual flow of forces through materials by
selectively introducing regions of varying stiffness. Figure 17 is the first prototype from the Michell
morphology made with a panelized plywood/carbon fiber system. The model is constructed at 15” x
15” at ¥2”=1" for a full-scale panel of 30’x30’. 'The ribs are epoxy resin with prestressed carbon fiber
filaments bonded to the outer rib edge.

= | L Bl
nerated from the Michell morphology. The prestressed
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Figure 17: Resin/carbon fiber/plywood prototype ge
carbon fiber strands are shown in the image at left.

6.0 CONCLUSION:AESTHETICS AND INTUITION

This study has sought to further Nervis intuitive structural patterns through the prospect of
morphology. In terms of aesthetics our ply/carbon prototype has a certain beauty. Perhaps this is
because it references patterns found in nature that our eye recognizes as interesting. Specifically
in the prototype references the patterning of the sunflower, which is not a structural reference.
The ply/carbon model was also subject to many subjective decisions in its making including color,
translucency and proportion, all of which are not the inevitable outcome of formulaic thinking.
These decisions rely on an integrated emotive and rational process, which is advanced through the

feedback making.

Nervi speaks of the “the mysterious affinity between physical laws and the human senses,” calling
to question the relationship of structural principles and aesthetics. It is assumed that intuition and
structural constraints coupled with an awareness of the sensorial impact of material patterns played
a substantial role in Nervi’s own design thinking. Stanford Anderson reminds us that “Tektonic
referred not just to the activity of making the materially requisite construction . . . but rather to
the activity that raises this construction to an art form . . . The functionally adequate form must
be adapted so as to give expression to it’s function. The sense of bearing provided by the entasis
of Greek columns became the touchstone for this concept of Tektonic.” Larger questions emerge
concerning the ability of the eye to detect performative characteristics, in the case of Nervi, the
effective patterning of material for structural purposes. Is there an optical interest in purposeful
embellishment that augments a structural characteristic? If the Greek column were optimally shaped
would the eye appreciate the entasis? According to Anderson’s observation Nervi’s work is strongly
tectonic, elevating the functional deposition of material to an art form, positing him as a structural
artist.

The question arose during this study of the bearing of Nervi’s work on contemporary architectural
thinking. The benefits in learning from Nervi are relevant today, as many designers have a strong
interest in the relationship of aesthetics and performance tempered by material properties,
construction technology and economics. Accordingly, this team aims to further the tangible
relationship of aesthetics, material deposition, and technology — relationships that Nervi masterfully
engaged.
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END NOTES

1. WolfFs Law developed the theory that bone grows in response to stress or put another way, the internal
patterning of bone is transformable and responsive to external loading from the environment. The converse

is also true, that bone will degenerate if not subject to loading. The p%enomenon is known as remodeling. In
terms of an energy expenditure, it is not metabolically advantageous for an organism to maintain support where
is not effective for survival. It is on this point that engineers and nature usually agree. More current research has
shown the loading pattern is required to be a continuous series of impact loads, such as applied to the le during
walking, rather than constant.

2. Michell’s Theorem mathematically describes optimal material placement for a given loading condition.

3. A Voronoi pattern is determined by a line equidistant between two points and perpendicular to the shortest
line connecting those two points. Our reference has been to two-dimensional networks with three-fold and
four-fold vertices.
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Architectonics for evolving pastoralists:
nomadic architecture and modern global culture

Dariel Cobb
University of Hartford, Hartford, CT

ABSTRACT:

This paper secks to establish a theoretical ground for the investigation of nomadic architectonics as an instructive
instance of the taxonomic breadth of architectural space production. This research ties together theoretical threads
from the work of Gottfried Semper on the textile wall to that of Gilles Deleuze and Félix Guattari on the ontology
of the nomos, the smooth space inhabited by non-state actors. When nomads become sedentary, the evolution
of their political economy creates a corresponding ontological shift in their understanding of space. Climate
change and contact with modern global culture has accelerated this transformation, a cultural crisis articulated
through an architectural vocabulary. It is precisely the nomos I seek to explore, challenging the romantic image
of the nomad in Deleuze and Guattari’s A Thousand Plateaus while benefitting from the philosophical notion of
the nomos as a unique experience of space. This is a primary example of how philosophical critique can serve to
engage a broader spectrum of built work than that for which architectural discourse normally allows.

CONFERENCE THEME: On Approaches: The Role and Use of Philosophy in Architectural Research
KEYWORDS: globalization, nomad, nomos, Deleuze, Semper

INTRODUCTION

Any investigation of space and of how humans situate themselves within it is essentially an
architectural investigation. The goal is always to expand the understanding of mind or selfin relation
to space. This paper looks at architecture on the cusp of space and place, architecture as a way into
larger philosophical issues of ontological space production.

Knowledge of the historical taxonomy of dwellings, like the syntax of languages, gives insight into
the human mind. Language functions as an interface between an individual and the world shared
with others. Syntax structures not just the rules of language, but also the rules of thought. Ferdinand
de Saussure noted that if a certain word did not exist, for example, neither could its corresponding
sound-image. (Saussure 1891) Conversely, once an word is learned, the sound-image it signifies
cannot be erased.

Just as language shapes the structure of human knowledge, so does architecture. Each type of dwelling
is a complex quotation that represents and inflects the particular properties of its socio-cultural
milieu. Many of these dwellings tell minority narratives of background buildings, what might be
described as non-monumental domestic or vernacular structures. The history of architecture is told
by those who possess power. It requires power to assemble the knowledge, money, and material to
build a lasting structure. Deyan Sudjic explains simply, “The powerful build because that is what the
powerful do.” (Sudjic 2005, 3) What is lost with time as more temporary artifacts disappear? What
knowledge is deemed too fragile to have its history recorded in the annals of built form? What is lost
in this sieve of dominance?

Architecture on the cusp searches for the most vulnerable structures—in this case nomadic
dwellings—and creates a critical context for the spatial ontologies they represent. Two texts provide
theoretical ground for this research and topical links between an investigation of nomadology and
general architectural discourse: the 19th century writings of Gottfried Semper and a 20th century
text by Gilles Deleuze and Félix Guattari, A Thousand Plateaus: Capitalism and Schizophrenia. While
Semper’s work gives context to nomadic architectonics, Deleuze and Guattari provide discussion of
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the ontology of nomadic space. Their chapter, “1440: The Smooth and the Striated,” is one of the
most influential texts in the canon of contemporary architectural praxis. I hope to demonstrate how
a careful academic critique of such work can structure investigations at the edge of architectural
discourse.

I.ORPHAN CONCEPTS

As successful as A Thousand Plateaus has been in disseminating its ideas across academic disciplines,
the resulting scholarship and criticism has been equally frustrating. This is because, rather than invent
new terms and new categories like so many of the thinkers of the first half of the century, Deleuze and
Guattari choose to co-opt, bend, and distend existing terms and categories. Each term “sits astride
standard categories and confuses seemingly distinct classifications.” (Bogue 2007, 113) The resulting
interpretations of A Thousand Plateaus are as diverse as the disciplines that the work intersects, each
responding with readings and misreadings that suit their own purpose. I cannot but assume the same
will occur here. I will attempt to explicate and defend two terms of particular interest, nomos and
nomadology, before calling them into service.

When referring to the “nomos,” Deleuze and Guattari cite Emmanuel Laroche’s text “History of the
root Nem in ancient Greek,” which establishes the use of the word largely in the Homeric sense of
land set aside for pasturage. (Laroche 1949) This is in contrast to the common use of “nomos” in
jurisprudence and political philosophy, which establishes the 7omos as a place ruled by a specific set
of laws indicative of a particular language and culture, or logos." In the chapter “1440: The Smooth
and the Striated,” nomos is opposed against both /ogos and polis. Deleuze and Guattari transfer
the common use of 7omos onto the term logos, noting, “there is an opposition between the /ogos
and the nomos, the law and the nomos,” thus preserving the sole definition of nomos as a kind of
space. (Deleuze + Guattari 1987, 369) This space is “nondelimited, unpartitioned; the pre-urban
countryside; mountainside, plateau, steppe” which is occupied by the shepherd or the farmer, as
opposed to the partitioned, juridically-allocated space of the polis, the city, or, as the Bedouin say, the
hadara. (Deleuze + Guattari 1987, 481) When referring to the nomos herein, it will be in this sense
of nondelimited, smooth space.

“Nomadology,” then, is the investigation of people, particularly nomads, when within the nomos. A
point of particular critical contention against A Thousand Plateaus is the misappropriation of nomads
in the chapter “1227: Treatise on Nomadology—The War Machine.” Invocation of anthropologist
Pierre Clastres confuses the philosophical abstract of the nomad in general with the representational
nomad in her ethnographic particularities. Clastres’s text Sociezy Against the State is of particular
interest as a foundational source of ideas in the Zreatise, of nomads as instigators of a “war machine”
that opposes the formation of state-like socio-political organization. Deleuze and Guattari gain
maximum traction from the foil of the nomad as an extra-state actor on a variety of social and cultural
scales, and lose critical value when they invoke partial representations of the lives of real people, like
Genghis Khan, inhabitants of the Amazon basin, or members of Bedouin tribes. Christopher Miller,
in his 1993 essay in Diacritics, describes the disservice done to the study of nomadic peoples when the
concept of “nomadology” is appropriated in such partial, preferential fashion. The romanticization
of the nomad, as a pure being in non-juridical space, as a romantic warrior, as a representation of
multiplicity and flow, is, from the pen of two French writers, a falschood that represents a type of
re-colonialization and subjugation of nomadic people, many of whom in North Africa fell to the
French state.

If one strips away the specific examples of nomadic peoples from the “Treatise on Nomadology,”
what's left is a series of orphan concepts, philosophical tools pulled from a variety of sources that serve
to organize thinking about space and the state, only the former of which is of interest here. To use
such concepts again to discuss actual nomadic peoples, once acknowledging those concepts’ wrong-
headed creation in a false realm of pseudo-anthropology, attests to willful ignorance. However, I
have not found a similar set of ideas to adequately describe the specific type of non-place which
the nomad occupies.” One may take a similar stance to the appropriation of biology in the contrast
of “rhizomatic” and “arborescent” from the chapter “Introduction: Rhizome.” Actual biology is set
aside, and only a shade of the truth of these organisms remains in a set of ideas appropriated to
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explain notions of organizations of power. The difference between the rhizome and the nomad is that
only the latter can be hurt by its becoming-orphan,® not the former. Yet it seems equally misleading
to accuse Deleuze and Guattari of writing willfully fake anthropology when they are combining
mathematics, ancient Greek myths, texts on maritime navigation, ethnography, and art history in a
strange amalgam never before encountered. To imagine that they believed themselves to be masters
of any of these disciplines is to miss the actual purpose of the text: to borrow metaphors from a wide
variety of sources in order to explain very schematic philosophical concepts. As Bogue explains,

...their effort is not to fix categories and demarcate permanent essences, but to make something

pass between the terms of binary opposition, and thereby to foster a thought that brings into

existence something new. (Bogue 2007,120)

Ergo; they are not concerned with anthropological accuracy except to the extent that specific
instances of the nomadic life may illuminate instructive variations at the margins of the nation-state.

Francois Zourabichvili, in his text, 7he Vocabulary of Deleuze (2003), contends that even after two
decades we do not yet understand Deleuze’s terms as we have insufficiently explored his work in
the context of the philosophical models he builds upon. It’s important to remember that before
embarking on A Thousand Plateaus, Deleuze published eleven texts of philosophical criticism,
including Bergsonism and Spinoza: Practical Philosophy, the former of which is heavily drawn upon
to define types of state power.

2.THE NOMAD AND THE NATION-STATE
2.1 WHO ISTHE NOMAD?

The term “nomad” combines particular anthropological subdivisions, typically arranged by economic
mode, thus expressing divisions between hunter-gatherers, herders, agriculturalists, traders, and
wage-laborers. This type of division, the “classical model,” is refuted by the study of particular
nomadic groups, which often exhibit several emergent forms of economy simultaneously, and whose
individual members give evidence for “interdigitation” between these modes. (Galaty 1981) I use
classical terms here with the understanding of their limitations.

In ethnographic literature, the three most dominant nomadic types are hunter-gatherers, who follow
their food source seasonally; pastoralists, who engage in animal husbandry and move with the needs of
the herd; and peripatetic nomads, craftsmen or performers living among and between sedentary people
in urban areas and moving either seasonally or as dictated by the state.* Each group may occupy
permanent residences for parts of the year, and engage in extra-subsistence practices, benefitting from
a symbiosis of overlapping territories and links between the nomos and the polis.

2.2 NOMADS VERSUS SEDENTARIES

Mounted pastoral nomads such as the Mongols or the Tuareg, while often scapegoated in western
histories as conquers who disturbed or dissolved peaceful cultures, actually represent a civilizing
force that spread technology, written language, arts and ideas along trade routes across Europe and
Asia. (Khazanov 2001) However, the image of the nomad consistently represents fear in western and
eastern literature alike. In relation to modern nations, the nomad is a non-state actor whose existence
is inconsistent with building national identity. Consider the Tuareg in central North Africa, who
live in a territory that crosses five national boundaries. As Joseph Brodsky remarks, “That’s why a
sedentary people always resents nomads: apart from the physical threat, a nomad compromises the

concept of border.” (Brodsky 1985)

The “physical threat” is the stereotype of the nomad as barbarian conqueror, linked to Deleuze and
Guattari’s disputed contention that the “war machine” is a product of nomadic society. Much of the
critical outrage against A Thousand Plateaus is caused by the confusing use of the term “nomad” in
relation to the “war machine,” for while Deleuze and Guattari reference nomadic military campaigns,
they also lump supranational corporations, maritime expeditions and artistic movements into the
category of non-state or anti-state actors, thus nomads. Furthermore, the “war machine” “does not
necessarily have war as its object,” and “has an extremely variable relation to war itself.” (Deleuze +
Guattari 1987, 416, 422) They include in their text, in fact, a lengthy disclaimer:
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We thought it possible to assign the invention of the war machine to the nomads. This
was done only in the historical interest of demonstrating that the war machine as such was
invented... However, in conformity with the essence, the nomads do not hold the secret: an
“ideological,” scientific, or artistic movement can be a potential war machine... a smooth space

of displacement. (Deleuze + Guattari 1987, 422)

Deleuze and Guattari’s primary concern is to explicate two ontological tendencies, the nomadic
and the sedentary, delimited by philosophical autotelic boundaries, and the conflict between them.
These categories are transferred to show how the state uses the “war machine” in order to expand its
jurisdiction across ever larger territories.

Regardless of the origin of the “war machine” or the first case of aggression between nomads and
sedentaries, the modern nation-state does indeed view the nomad as a threat, an outlier contesting
the centripetal exercise of its power. In response, the nation-state constantly seeks programs of
“development” that serve to fold nomadic societies into the grip of state control, as was observed
across Africa and Asia in the last five decades. The combination of state action and the recent
intensification of environmental degradation has made pastoral life untenable in the few parts of
the world in which it still exists. With accelerating rates of permanent settlement among pastoralists
comes the loss of nomadic architectural forms and a shift in the ontological relationship between the
nomad and the smooth space of the nomos.

2.3 NOMADIC ARCHITECTONICS

To find a critical entrance to the study of nomadic structures, I turn to the writing of 19th-century
architect and art historian Gottfried Semper. In his exploration of the human impulse to build,
Semper located the origin of architectural syntax in the use of hung woven fabrics, declaring the mere
gesture towards visual partitions in space to be the most fundamental act of architecture. Even when
building materials evolved, Semper contends “Wickerwork, the original space divider, retained the
full importance of its earlier meaning... Wickerwork was the essence of the wall.” (Semper 1851, 103)
Semper notes the instructive value of the nomadic tent in relation to the evolution of architecture,
particularly in contrast to the arguments of contemporaries he finds lacking in rigor. He wonders
why they do not stress what is critical about the nomadic tent, the use of the carpet as a wall:
...they overlook the more general and less dubious influence that the carpet in its capacity as

a wall, as a vertical means of protection, had on the evolution of certain architectural forms.
Thus I seem to stand without the support of a single authority when I assert that the carpet wall

plays a most important role in the general history of art. (Semper 1851, 103)

Thus we arrive at an architectonics of textile partitions, what Semper called the wand wall, as related

to the German gewand, or dress, most clearly visible in tensile design. The central thesis of the wand

wall is the contention that woven partitions, not the structures between them, are the basic units of

built space. Semper states that fence and tent builders understand the fundamental ontology of space:
...the use of the crude weaving that started with the [fenced animal] pen—as a means to make

the “home,” the inner life separated from the outer life, and as the formal creation of the idea of
space—undoubtedly preceded the wall, even the most primitive one constructed out of stone

or any other material. (Semper 1860, 254)

Thus weaving the wand wall is the first act of creating what Heidegger calls the raum or peras, a
place cleared for settlement or designated by a boundary; what Kenneth Frampton denotes as the
topos. Semper’s notion that weaving as building is fundamentally linked to the “idea of space” is in
conversation with Heidegger’s contention that “...spaces receive their being from locations and not
from ‘space.” (Heidegger 1951, 105) Thus as “the bridge gathers” the site around itself, a smooth
space comes into existence as a location; becomes visible as a place. As Christian Norberg-Schulz
explains, “The bridge gathers the earth as landscape around the stream... the banks emerge as banks
only as the bridge crosses the stream,” concluding then that “The primary purpose of architecture is

hence to make the world visible.” (Norberg-Schulz 1983, 433, 437)

While tent structures as appendages to solid ones, or as temporary pavilions in the landscape, are
familiar forms in western architecture, only isolated populations of pastoral nomads rely on this
syntax for the entirety of their built work. The architectural diversity these forms embody is rapidly
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disappearing. If we lose them, we lose a piece of living architectural history, as “it remains certain that
the beginning of building coincides with the beginning of textiles,” and clearly, with textile buildings.
(Semper 1860, 254) Thus I emphasize the value of an architectural ethnography not just of nomadic
forms (such work largely exists already), but of the ontology of the nomos as it relates to Heidegger's
notion of being-in-the-world, as a way to define dwelling.

Anthropologists have provided us with a catalog of no-madic forms—tents, yurts, huts—which detail
the physical disposition of temporary, mobile dwellings, yet even these catalogs are incomplete and
require amendment. As recently as 1999, Sébastien Boulay became aware of a minority architectural
concept among the Moorish nomads of Mauritania, the benye. The benye is a small tent supported
by arcing poles distinct from the dominant 4bayma, a large tent supported by vertical struts forming
a pyramidal shape. In this culture the benye is mentioned as a negative to the kbayma, as its inverse,
as everything the kbayma is not. Its primary use is as a heterotopia of crisis, in Michel Foucaults
sense of the term, an other place where taboo sexual relations are permitted to occur. (Foucault
1986) The benye may also be incorporated into the khayma, nested and layered within as a privileged
space. Boulay’s conclusion is that even among pastoralists, “a particular architectural model is rarely
exclusive and that secondary, more secretive models can coexist.” (Bouley 2007, 63)

In addition to the absence of such minority structures in anthropological catalogues, a detailed critical
account of the notion of space itself as seen from a nomadic viewpoint remains elusive. This may be
due in part to the dependence of western audiences on Euclidian notions of space, of points in space
as places subordinate to the system of the Euclidian grid itself, places subordinate to locations. The
ontology of the nomos is so far outside sedentary notions of space that structures built within the
nomos are not commonly considered architecture at all, for they have no site, no location. As Deyan
Sudjic suggests, the act of architecture in a sedentary context is an attempt to render systematic the
innately chaotic:
Architecture has always been used to give those who build it the sense that they are able to

escape the transience of existence, and to give it some sense of coherence. To place man-made
objects in the landscape is one way to try to give them meaning; it is suggesting that they

belong to a system. (Sudjic 2005, 379)

As nomads settle, as the space the nomad occupies becomes urbanized, we lose the notion of the
nomos as smooth space. The resulting shift from an architecture of wand walls to the formal tectonic
structures of the sedentary world represents a cultural crisis articulated through an architectural
vocabulary. This is an opportune site for an expanded study of architectonics within larger
philosophies of the nature of lived space.

3.SMOOTH SPACE
3.1 DEFINING “SMOQOTH”

An ontological investigation of the 7omos requires a better understanding of the notion of “Smooth
space” as described in A Thousand Plateaus in the chapter “1440: The Smooth and the Striated.”
Because the smooth and the striated “in fact exist only in mixture,” Deleuze and Guattari seek to
define the two through a series of “models.” (Deleuze + Guattari 1987, 474) In the Maritime Model,
smooth space is denoted by extensio as opposed to spatium, a line between points, where destinations
are subordinate to journeys, as opposed to a point between lines.” The Portuguese, they argue, cite
1440 as the year of the “first decisive striation,” when maritime space was successfully striated due to
accurate astronomical and geographical bearings. In the Maritime Model the sea, a smooth space par
excellence, s striated by allocating its surface to points on a map.*

In striated space, one closes off a surface and “allocates” it according to determinant intervals,

assigned breaks; in the smooth, one “distributes” oneself in an open space, according to

frequencies and in the course of one’s crossings. (Deleuze + Guattari 1987, 481)

Thus the striated is space allocated before experienced, while the smooth is space experienced through
varying distributions of actors during their journeys.
In the Technological Model, omni-directional, heterogeneous felt represents smooth space as opposed

to unidirectional, homogeneous woven cloth. That nomads in the 7omos employ both felt and woven
cloth is cited as a mixture:
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...the weaving of the nomad indexes clothing and the house itself to the space of the outside, to
the open smooth space in which the body moves. (Deleuze + Guattari 1987, 476)

That the smooth can be heterogeneous is counter-intuitive. Smooth space is a model that permits
local intensities, while striated space imposes universal sameness.”

The concept of smooth space is explained perhaps more succinctly in the Zreatise on Nomadology:

The model is a vortical one; it operates in an open space throughout which things-flows are
distributed, rather than plotting out a closed space for linear or solid things. It is the difference
between a smooth (vectorial, projective, or topological) space and a striated (metric)
space: in the first case “space is occupied without being counted,” and in the second case “space

is counted in order to be occupied. (Deleuze + Guattari 1987, 362)

Another useful analogy for smooth space is presented in the first chapter of the book, “Introduction:
Rhizome,” when contrasting the rhizome against the “arborescence.” The former is a horizontal
network with no “privileged” center, each point connected to all other points, while the latter is
vertical, hierarchical. The rhizome is a nomadic multiplicity, the “aborescence,” a uniform hierarchy.

Deleuze and Guattari note that nomads are not the sole inhabitants of smooth space, “even the
most striated city gives rise to smooth spaces.” (Deleuze + Guattari 1987, 500) Iain Borden, in
his architectural ethnography Skateboarding, Space, and the Ciry, describes how skaters use body
production to make smooth the striated terrain of the modern city, to create “super-architectural
space:”

In place of the organized cosmos of architecture, classicism’s cohesion, internal hierarchies,

imitation and balance, there are waves, vibrations and oscillations of skateboarding’s ludic
procedures, suggesting conflict and contradiction, chaos and confusion, internalization of the

external world, emotion and spontaneity. (Borden 2001, 112)

Borden’s text agitates for a study of smooth space, for a broader investigation of the 7nomos and
those who inhabit it. He laments that for architects to reduce the study of space to the study of the
architectural object is “a fetishism that erases social relations and wider meanings.” (Borden 2001, 7)

3.2 NAVIGATING SMOOTH SPACE

As a modern western individual, I cannot conceive of a system of space that lacks anchors; landmarks
are necessary to define the boundaries of a known territory as apart from the unknown wilderness.®
Wayfinding systems exist in all cultures, be they minute observations of ecological conditions (wind,
soil, temperature, density of flora, what Bogue refers to as “multidimensional signs”) or more precise
triangulation using the stars.” Is it then a romantic fantasy that the nomad occupies the nomos as
smooth space? Bogue asserts it is not:

The Bedouins may follow broadly determined routes through the desert and seek out fixed

landmarks, and in this sense they traverse a somewhat striated space, but the shifting sands of

the landscape are in constant variation and their passage must precede along the unpredictable
sites of scattered shrubs, bushes and patches of grass that serve as pasturage for their animals.

In this respect, they inhabit the desert as a smooth space. (Bogue 2007, 126)

The contention is that despite the ability to navigate the smooth space of the desert, mountain, or
steppe, pastoralists and their flocks nevertheless wander and move across this terrain as a flow or
force, expanding to the extent of their capabilities, the contours of the pack morphing in continuous
dynamic flux.

Perhaps one way of gauging the relationship of the nomad to the nomos is to determine her relative
anxiety expressed upon entering or leaving smooth space. This seems to differ between pastoral
cultures. For example, the Bouley notes that for the Moorish pastoralists,
...the nomadic life is considered dangerous, the desert being a sterile and empty (khle) space,
inhabited by genies as opposed to the badiya, more humanized and socialized environments.

(Bouley 2007, 62)

It seems the tendency to striate whats perceived as empty, chaotic, or unknown space is a pan-human
one.
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4. BECOMING SEDENTARY
4.1.RATES OF SEDENTARIZATION

Nomadic cultures have long had contact with sedentary ones, and exist along a “nomadism-
sendentarism-urbanism continuum.” (Meir 1997, 7) Yet as Avinoam Meir notes in his study of
Israeli Bedouin pastoralists, rates of change along this continuum accelerate with greater proximity
to modern western culture. Globaliza-tion represents an existential threat to nomadism, one which
gives exigency to the study of the nomos. As Ga-laty tell us,

It seems clear that unidirectional change has occurred in nomadic pastoral societies, in large

part generated by a global setting of societal transformation and development, in the context

of the market and the state. (Galaty 1981, 22)

For the Tuareg and their southern neighbors the Sahe-lian Crisis, a decade-long drought from
1960-1970, initiated a tragedy of the commons that dissipated their power to self-regulate and
exist independent of the nation-state. Diminished land capacity resulted in the inability of local
chiefs to limit over-grazing, to the detriment of the lives of the herd and the tribe. (Galaty 1981)
Such environmental catastrophes reinforce the moral narrative of state programs of development,
programs which take the place of traditional obligations for the care, protection and well-being
of vulnerable members of the group (women, children, the elderly, the infirm). The state fills the
void with social services—food, health care and education—which spark a concomitant desire for
individualism and enhanced personal status free from older clan or caste systems. Development thus
achieves a voluntary enticement towards modernization that protects the centripetal organization
of the state against the centrifugal forces of nomadic life. In this new order, children become only
consumers of resources rather than producers, the elderly lose their status and influence, and the
newly sedentary population becomes dependent on the services of the state, hence easily manipulated
by local governments.

In conflicts between the state and the nomad, administrative and development measures are set
against de-centralized control of personal actions, modes of production, and movement across
territory. It is the smooth versus the striated: de-centered, heterogeneous flows versus centralized,
homogeneous control. The ontological notion of space itself is intertwined with these socio-political
struggles. As Meir explains,

The centrifugal-centripetal tension stems from the conflicting nomadic and ethnic ideology on

the one hand and the state ideology on the other. It stems particularly from opposing forces of

space production. (Meir 1997, 9)

Whether forced or voluntary, the sedentarization and urbanization of pastoralists results in a loss of
the cultural understanding of the 7omos. A yurt in Ulaanbaatar, Mongolia that’s been permanently
fixed to the ground is no longer engaged in a cultural encounter with smooth space. (Sugimoto 2007)

4.2 SPECIAL CASE STUDIES

There are special instances of sudden urbanization that represent particularly instructive case studies
for nomadology. These are the mining towns around Niger’s Air Massif and on the Mongolian steppe.
In these locations, at mines for uranium yellow cake in Niger, and for copper and gold in Mongolia,
modern global culture has inserted itself whole into the 7omos of nomadic pastoralists, many of
whom remained until then at the far fringes of the development continuum. Leasing land rights to
western actors has resulted in a radical confrontation between advanced industrial technology and
pastoralists whom the state considers outside the circle of interested stakeholders. In some instances,
this has resulted in violent conflict as waterways are tainted with radiation; in others nomads have
settled and sought wage labor."

When settlement occurs suddenly, is the ontological relationship of the nomad to the 7omos transferred
to striated space, thus smoothing it? Does sudden spatial change transcend the change in habitation
from temporary to fixed dwellings, from an architecture of wand walls to solid architectonics,
carrying with it the ontology of smooth space into the world of modern global culture? If so, this
would be a fantastic counter-example to Deleuze’s vision of the “society of control.” In Negotiations,
Deleuze implies that the goal of modern global culture is an order that transcends divisions of space,
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place, and language; an order in which the very production of identity, of bodies and their modes
of being, are controlled and normalized. (Deleuze 1995) In such a world, the pastoral nomad could
never again regain ontological links to smooth space. These mining towns are a potential exception
to that assertion.

5. TAXONOMIES OF SPACE

In their study of contemporary Inuit culture, Genosko and Bryx report instances of smoothing as a
form of cultural resistance to the striated practices of Canadian government administration. In their
early attempts to take a census of the Inuit population, Canada’s central government was frustrated
by Inuit naming practices."” As a result, the government issued each person a number beginning
with the letter “E,” for “Eskimo.” These numbers were issued on felt discs and had to be worn at all
times, like dog-tags. This specific erasure of identity—it did not correspond to the system for Social
Insurance Numbers issued to other Canadians—is an example of an “administrative convenience” as
“endocolonialist violence.” (Genosko + Bryx 2005) Since the abandonment of “E” numbers, Inuit
have re-appropriated the system for use in various aspects of daily life, as codes for combination
locks, as bank account numbers, or as non-consecutive numerical addresses in settlements without
street names. In such cases, the Inuit “occupy without counting,” as Deleuze and Guattari would say.
(Genosko + Bryx 2005) The result is “a good example of ‘melding’ smooth and striated, of an impure
intermixture, a Brownian address.” (Genosko + Bryx 2005, 113) It is an example of cultural resiliency
which demonstrates the flexibility of smooth space.

This melding shows that the ontology of the 70mos can endure attempts at systematic striation by
the nation-state. There exists an entire taxonomy of types of space embedded in the places between
the radically pastoral and the entirely modern. Indeed it seems over time the smooth has made a
lasting impact on the striated, as evidenced by IBM’s 30-second “Data Baby” television commercial.
The data baby represents an understanding of smooth space in modern global culture as a quantum
expression of flows of data across the very surface of the human body itself, beginning at birth.'” Like
empires of the past, modern global culture’s ability to adopt and re-appropriate the 7omos will either
help to preserve the diversity of spatial taxonomy, or hasten its demise.

CONCLUSION

The encounter between the state and the nomad is typically fraught with tension. The existence of
nomadic culture challenges the very notion of nationhood. Here is a group of people for whom
political boundaries have no meaning. They exist in the smooth Deleuzian space of ecological
continuities, territories defined by the ranges of flora and fauna, by the texture of the land, by average
rainfall. When nomads become sedentary, not only does their economy shift, so does their sense of
the self in space. Just as nomadology is an ontology of the 7omos, so too does a second ontology need
to be explored, that of the nomad turned radically sedentary.

Proceeding from the theoretical ground established in this paper, I seek to gage the ramifications of
radical urbanization on the tissue of nomadic life, searching for points of connection or dissonance
between modern global culture and a vanishing way of dwelling in the world. Such an architectural
ethnography would compare built responses intended to assist the transfor-mation of nomads into
sedentaries, revealing and bearing witness to points of maximum conflict between architectonic
types. An architectural ethnography is both a compendium of forms and of notions of space. It is also
a potential guide for the amelioration of the qualities of fixed settlements built by urbanized modern
people for former pastoralists. In examining the fixed dwellings built to house former pastoralists near
mining towns in the territory of the Tuareg in the southern Sahara, and the tribes of the Mongolian
steppe, I seek remnants of the wand wall and the impact of sedentary architecture on the traditional
understanding of smooth space.

ACKNOWLEDGMENTS

I would like to acknowledge Dr. Michael Crosbie, chair of the Department of Architecture at the
University of Hartford, for encouraging the research that led to this paper.

92 ARCC 201 | | Considering Research: Reflecting upon current themes in Architecture Research



REFERENCES
Agamben, Giorgio. Homo Sacer: Sovereign Power and Bare Life. Stanford, CA: Stanford University Press, 1998.

Augé, Marc. Non-places: Introduction to an Anthropology of Super-Modernity. John Howe, trans. London:Verso,
1995.

Bogue, Ronald. Deleuze’s Way: Essays in Transverse Ethics and Aesthetics. Burlington, VT: Ashgate, 2007.
Borden, lain. Skateboarding, Space, and the City: Archi-tecture and the Body. Oxford: Berg, 2001.

Boulay, Sébastien. “The Role of Architecture in Society: Structuring of the Family Unit Among Moorish Pastoral
Nomads of Mauritania.” Nomadic Peoples. 11.1 (2007): 49-67.

Brodsky, Joseph. “Why Milan Kundera is wrong about Dostoyevsky.” The New York Times. 17 Feb. 1985: on-
line archive.

Cover, Robert M. “The 1982 Supreme Court Term, For-ward: Nomos and Narrative.” Harvard Law Review 97.4
(1983) 4-68.

Deleuze, Gilles. Negotiations. Martin Joughin, trans. New York: Columbia University Press, 1995.

Deleuze, Gilles, and Félix Guattari. A Thousand Pla-teaus: Capitalism and Schizophrenia. Brian Massumi, trans.
Minneapolis, MN: University of Minnesota Press, 1987.

Foucault, Michel. "Of Other Spaces," Diacritics 16 (Spring 1986): 22-27.

Galaty, John G. Change and Development in Nomadic and Pastoral Societies. John G. Galaty and Philip Carl
Salzman, eds. Leiden: E.J. Brill, 1981.

Genosko, Gary, and Adam Bryx. “After Information Stria-tion: The Resignification of Disc Numbers in
Contemporary Inuit Popular Culture.” Deleuze and Space. Buchanan, lan, and Gregg Lambert, eds. Edinburgh:
Edinburgh University Press, 2005.

Heidegger, Martin. “Building, Dwelling, Thinking.” Re-thinking Architecture: A Reader in Cultural Theory. Neil
Leach, ed. London and New York: Routledge, 1997.

Khazanov, Anatoly M. Nomads in the Sedentary World. Anatoly M Khazanov and André Wink, eds. Richmond,
VA: Curzon, 2001.

Meir, Avinoam. As Nomadism Ends: The Israeli Bedouin of the Negev. Boulder, CO: Westview Press, 1997.

Miller, Christopher L. “The Postidentitarian Predicament in the Footnotes of A Thousand Plateaus:
Nomadology, Anthropology, and Authority.” Diacritics 23.3 (1993): 6-35.

Norberg-Schulz, Christian. “Heidegger’s Thinking on Architecture.” Theorizing a New Agenda for Architecture:
An Anthology of Architectural Theory 1965 - 1995. Nesbitt, Kate, ed. New York: Princeton Architectural Press,
1996. 429-439.

de Saussure, Ferdinand. Course in General Linguistics. Charles Bally and Albert Sechehaye, eds. Wade Baskin,
trans. London: Fontana, 1974.

Semper, Gottfried. The Four Elements of Architecture and Other Writings. Harry Francis Mallgrave and Wolf-
gang Hermann, trans. New York: Cambridge University Press, 1989.

Sudjic, Deyan. The Edifice Complex: How the Rich and Powerful Shape the World. New York: The Penguin
Press, 2005.

Sujimoto, Hirofumi, Umekazu Kawagishi, Koki Kitano, Ishjamts Gonchigbat and Naoyuki Hirota. “Living Envi-
ronment of Nomads Residing on the Outskirts of Ulaan-baatar, Mongolia: Dispositional Characteristics
from the Perspective of a Comparison of Nomads and People Living in Ger Fixed Residences in the City.” Journal
of Asian Architecture and Building Engineering. 6.2 (No-vember 2007): 283-290.

Zourabichvili, Frangois. Le vocabulaire de Deleuze. Paris: Ellipses, 2003

ENDNOTES

!'See Cover, Robert M. “The 1982 Supreme Court Term, Forward: Nomos and Narrative.” Harvard Law Review
97.4 (1983) 4-68, or Agamben, Giorgio. Homo Sacer: Sovereign Power and Bare Life. Stanford, CA: Stanford
University Press, 1998.

2 For a description of the non-place, see Augé, Marc. Non-places: Introduction to an Anthropology of Super-
Modernity. John Howe, trans. London: Verso, 1995.

>1 use this term as a reference to the chapter, “1730: Becoming-Intense, Becoming-Animal, Becoming
Imperceptible...” in A Thousand Plateaus to which Christopher Miller also strongly objected.

“ Additional types of nomads present in modern global culture include ambulatory groups of migrant laborers,
highly specialized contract workers, and the mobile wealthy.
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> Heidegger also favored the term “extensio” over “spa-tium.”
¢ Foucault called the sea-faring ship a heterotopia par excellence.

71In their endnotes, Deleuze and Guattari credit the distinction “between two kinds of space-time” to Pierre
Boulez’s texts on music theory. Boulez introduces the notion of the spatialization of time, time as represented as a
series of points on a line, or instances, which determines a single time, but cannot give one the flavor of duration.

8 My conclusion is based on a personal anecdote of getting lost along the Great Divide in the Colorado Rocky
Mountains in the summer of 2003. Upon reaching the Divide at the mountain’s summit, our trail disappeared
into a field of rocks. The cairns that mark the trail in such areas were only partially present, and did not align
with their positions on the map. Large spaces stretched between them. Even though our group knew in what
direction we were meant to go; that is, along the ridge, along the divide; we could not overcome our anxiety at the
lack of markers. We were overwhelmed by smooth space. Ironically, it began to rain as it often does on summer
afternoons in the Rockies, and we were forced to scurry down the cliff into the seemingly larger smooth space of
the forest to avoid lightening strikes. Yet the forest was like a sea of columns, of point markers, and we felt much
more comfortable there.

?Time is surely striated, even if space is not—we cannot stop the Earth from spinning on its axis or from orbiting
the sun, thus days, seasons and years remain to ground a being in time even if lost in smooth space.

'*The Tuareg-organized Niger Movement for Justice (NM]) most recently engaged in violent action in 2007.
""'The Inuit often have six or more different names, none of which denote a surname or are gendered in any way.

2 Matthew Cullen and Mth for Ogilvy & Mather New York. Part of IBM’s “Smarter Planet” advertising cam-
paign.
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Experiencing Architecture -
Exploring the Soul of the Eye

Christina Bodin Danielsson
The Royal Institute of Technology (KTH), Stockholm, Sweden

ABSTRACT:

This paper is an attempt to understand the influence of architectural settings on people; why certain architectural
experiences stays with us whereas others vanish. It is a first step in an approach towards a greater understanding
of subject and as such its starting point is purely theoretical.

We proceed the investigation by exploring two perspectives on the issue: a) a phenomenological perspective, based
on the book “The Poetics of Space” by the French philosopher Gaston Bachelard and b) that of neuroscience.
Both of these approaches view the human experience of architecture from starting points of the relationship
between our mind and our physiological experience of the world. Neither of them separate physiological
experience from the intellectual experience of place. Bachelard states in the “The Poetics of Space” that the psyche
is a place, and the house is an extension of that place. He opens the door to places of significance to us, something
neuroscience does as well. Both perspectives emphasize the early childhood experience of architecture which they
feel has a major impact on the individual and his/her later environmental experiences, though they have different
arguments for how this impact occurs.

The motivation to simultaneously investigate phenomenological and neuroscience approaches to architectural
experiences is in order to introduce a new perspective on architecture and its impact on us. This new perspective
on architectural experience could become a new approach towards a more humanistic and supporting architecture
with the user in focus. How this approach would be integrated into architectural education is beyond the scope
of this article as it is a theoretical discussion that only sets out to identify a problem in the architecture. It is a
first attempt to approach architectural experience in a purely theoretical aiming to investigate questions such as:

1 a)Are certain architectural features or aspects of architecture more stimulating than others?
1 b) If so, what can explain their difference in importance for our experience of architecture?
And
2 a) Can a neuroscience and phenomenology approach combined improve our understanding
of the architectural experience?
2 b) If so are there any practical implications of such understanding?

CONFERENCE THEME: Alternative approaches in research methods
KEYWORDS: humanistic architecture, architectural experience, neuroscience, Bachelard, phenomenology

INTRODUCTION:

Architecture has a great impact on us as individuals as well as a society. As we go back to our childhood
there are certain environments that have stayed with us and yet others are brought back to us through
smell, a certain ray of light or texture or a feel of a surface. This paper attempts to investigate how we
perceive architecture and why certain environments stay with us weather others vanish. Architecture
touches us — the question is then how and by what means it touches us. The issue is here approached
by applying two perspectives to the architectural experience: a) a philosophical approach based on
phenomenology, and b) a neuroscientific approach.

1. TWO APPROACHES-PHENOMENOLOGY & NEUROSCIENCE

The reason for approaching the subject from two such different perspectives is that they both engage
in human perception of the world. Philosophy offers us a method of understanding the world and
our emotions in relation to the world in a rational way. Phenomenology, the science of phenomena
and existence, is a certain field within philosophy that is intimately connected to architecture. It
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investigates how we perceive and evaluate the environment depending on the environment’s specific
characteristics — the building materials and their highly sensory properties. That this knowledge
is based on experience is fundamental to phenomenology. The phenomenological investigation of
architectural experience is here based on the French philosopher Gaston Bachelard’s 7he Poetics of
Space (1958), which is a classic in the field. This work is particularly interesting due to the dichotomy
it presents concerning considerations of the scientific mind: on the one hand its rationalism and
search for truth, and on the other hand its reflections involving the imagination, daydreams, and
poetic ability (Buyeron, 2010).

Neuroscience offers a complementary approach in this theoretical investigation of architectural
experiences as our feelings and reactions to the surrounding environment are analyzed based on the
functions of the brain and its response to different stimuli. The neuroscience researcher Antonio
Damasio (1994; 1999) relates emotions to our mental images of the world, which according to him
are nothing but functions of the brain. Neuroscience is a big field to explore—the fact is that we
know very little about how our brain and mind interact with architectural settings; we suffer from
both lack of knowledge and strategies for applying neuroscience in an architectural design. We do
know that the human brain is one of the most complex objects in the universe and that from a
neurosceintific point of view every experience, also our architectural experiences, are the result of
activities of our brain, mind, and consciousness. Consequently, experiences are to a great extent
unique to the individual depending on his/her genetic inheritance and lifelong accumulation of
memories (consciously as well as subconsciously), but also depending on his/ her place in the world.
The fact is that what we perceive is not useful to us until we have invested meaning in it and this is
the result of the aspects described above (Eberhard, 2009, p. 84). We perceive the surrounding world
through our senses of vision, hearing, smell, touch, taste, and proprioception (the ability to sense the
position and movement of the body and its parts). These are the established senses, however, the exact
number is debated due to different definitions among neuroscientists of what a sense is— some in
fact identify more than twenty different senses. Nevertheless, of all our senses vision is the most active
information-processing system. This dominant role in architectural perception is drawn attention to
in the title of this article: “Experiencing Architecture—Exploring the Soul of the Eye”. The title also
refers to Bachelard’s views on space. According to Stilgoe, Bachelard enlightens us about ordinary
spaces to the point that, after reading him, our own vision is altered and we see space with “the soul
of the eye” (Stilgoe in Bachelard, 1994, p. x). The dominance of vision is manifested by the fact that
nearly half of the brain’s cerebral cortex is used to process visual signals, which is a higher percentage
than any other of our sensory systems. I choose here to exemplify the complexity of our sensory
systems by describing the process of the visual system.

The visual system operates with different parallel methods since the quality of light in a space is
evaluated by the lumens (the amount of light), but also by our body’s homeostatic system, which is self-
regulated. The perception of how bright a light is perceived to be cannot be controlled by willpower;
the body’s response to light is instead determined by age and by other physical and psychological
circumstances of the moment. The psychological dimension of the architectural experience is clearly
illustrated by the perception of light among children who are afraid of the dark—for them it is only
the presence of light that is comforting. Besides this, the perception of light is also determined by the
spatial circumstances and the task that we are currently performing.

I.1. CHILDHOOD EXPERIENCES OF ARCHITECTURE

The child’s experience of architecture is present all through 7he Poetics of Space. By recalling the
child’s experiences of home Bachelard uses the house as a significant spatial type for architectural
experiences. He guides us back to ourselves by introducing us to those first experiences of the house,
which influence our forthcoming architectural experiences. According to Bachelard the house is
the original source of our architectural experience. We need it in order to imagine; it shelters day
dreaming and protects the dreamer. He describes its importance from different perspectives. The
simplest hut shines in its ability to shelter us from the storms outside; it even makes the storm good
and enjoyable as it reminds us of the comfortable context in which we exist. Reading Bachelard one
cannot help wondering why adults do not recall attic stairs from the top looking down but instead

96 ARCC 201 | | Considering Research: Reflecting upon current themes in Architecture Research



recall them from the bottom looking up as Stilgoe reflects on the matter (In Bachelard, 1994, p.
x). In childhood the texture of materials, the memories of our fingertips, as well as the details of
the architecture at an eye level have a substantial impact on our experience of environments of
significance. Our memories can be traced back to our body and not merely to our mind, according
to Bachelard, who finds evidence for this not only in poetry and folktale, but also in psychology
and even in ornithology. Using his own method he finds support for the argument that the house is
the estate of our dreams, a shelter for the picture. In a phenomenological approach, Bachelard says,
architecture is not only understood through its purported origin and function, but also through lived
experiences. He introduces spatial types of significance to our architectural experience; these are the
attic and the cellar, and the more intimate spaces such as drawers, chests, and wardrobes. The most
personal and intimate spatial types are, however, the nests, shells, corners, and miniatures. Despite
the smaller scale of these latter spatial types, they hold a universal meaning to us, he claims, and touch
us on a highly personal level. The final spatial type he introduces is much larger in scale; this is the
intimate immensity, which he views as a philosophical category of daydream.

Neuroscience, like Bachelard, is preoccupied with the early experiences in life and their effects on us.
Research has shown that these experiences have physiological effects on the brain at a cellular level
(Eberhard, 2009, p. 63). This, combined with the fact that cell growth during the first three years
of life is more intense than during any other period, make the impact of these on the individual
even greater. The majority of brain development takes place from the 28th day after conception
through about the age of five. In the next period, however, from age six until twelve, major brain
development also takes place. This period, for example, is critical for learning languages, which shows
in an increased glucose consumption in the occipital and temporal cortexes in the brain during
this period. Both these brain areas are important for vision and hearing. It is believed that children
during critical periods of brain development are more vulnerable to environmental influences such
as light and sound (Eberhard, 2009, pp. 63-66). It is known that the individual’s sensitivity and
the development of talent within an area is influenced by both environmental and genetic factors.
Although environmental factors are rarely mentioned when musical talent is discussed, research has
shown that musicians have approximately a 25% larger auditory cortex (the area of the brain that
processes music) than non-musicians have and the earlier they have been exposed to music the bigger
the auditory area of the brain is.

|.2.THE PERCEPTION PROCESS

An area called the Parahippocampal place area (PPA) is important for our architectural experience. In
experiments Epstein and Kanwisher et al. (1999) have shown that this area responds more keenly to
photographs of spatial settings such as rooms, landscapes, and streets than to photographs of objects,
faces, and other kinds of visual stimuli. The response is also stronger to new places and spaces than
to familiar views; the hypothesis is that this is probably where information about the layout of new
places and spaces are encoded in the brain. The area is formed over a long period as more and more
neurons are encoded as a result of the accumulated architectural experiences and the recognition
of faces. Despite these properties the PPA is not involved in the process of way-finding, which one
might expect.

The process called priming improves our ability to recognize and identify similar objects and
experiences, is an unconscious process. Once an experience is primed, an ensemble of well-tuned
neurons will handle the perceptual task resulting in a reduction in neural activity. As a result of
priming, 45% of those who have been asked to freely associate to the concept of house will, when
they are shown a list of words that include the word door, say “front door” (Eberhard, 2009, p. 121).
After priming, the next level in the perception process is perceptual learning in which we differentiate
the features of stimuli. This is how we by experience learn how to discriminate texture, direction of
motion, line orientation, and other visual attributes. This occurs gradually over time in the visual
cortex as the machinery of perception is altered. Perceptual learning is highly specific to the task and
it seems to change the structure of the brain. The phenomenon of perceptual learning, together with
the formerly described phenomenon of the larger auditory cortex among musicians, partly explains
why experts perceive things in other ways than novices do. For example, musicians experiences music
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differently than non-musicians do and landscape painters perceive trees differently than others. Also,
architects to some extent experience and evaluate architecture differently than non-architects. This
shows overall that Winston Churchill was more right than he perhaps knew when he said: “We shape
our buildings; thereafter they shape us.”!

2. MEMORIES & EMOTIONS

Since childhood we have stored architectural experiences unique to each individual, which become
an inventory of visual memories overlain by emotional and sensory content. Similar to both the
music and language experiences, the architectural experience depends on the individual’s ability to
form categories of learned elements, to extract statistical regularities from rhythmic and harmonic
architectural sequences, to integrate incoming elements (such as windows and doors) into syntactic
structures, and to extract nuanced emotional meanings from visual signals (Eberhard, 2009, pp.
1621-162). This ability to categorize depends on the process of priming and on the perceptual
learning described above, which both aim to efficiently process our surrounding environment.
However, as they do not evoke conscious memories of the past, these perceptual changes are mostly
outside of our awareness.

The phenomenological approach to our memories and emotions in relation to architectural
experience is different. In The Poetics of Space Bachelard sees the home, derived from the concept
of the house, as the basis for all our architectural experiences. He sees it as the base of our existence,
since, regardless of our life situation on a psychological level, we always need to seek refuge and solace
from the dangers of the insecure world outside. He explains: “The corner becomes a negation of the
Universe” (Bachelard, 1994, p. 136). The spatial types defined as the corner and the nest, with their
origin in the house are both, according to Bachelard, important for the human imagination of space
— corner stone for our architectural experiences. He declares: “The corner in a house, every angle in a
room, every inch of secluded space in which we like to hide, or withdraw into ourselves, is a symbol
of solitude for the imagination; . . . it is the germ of a room, or of a house”(Ibid.).

Neuroscience describes how our physical body in combination with the structures that regulate our
lives are continuously signaling our internal state. This is mapped in our brains together with events
we have experienced based on the sensory and motor structures they in turn activate. These maps
are recorded in neural patterns in our brains ready to become images. The function of these maps,
according to Damasio, is to relate our bodies to mental images of our relationships with objects and
events, and as such they are nothing but feelings (1994; 1999). Damasio’s theory is of the greatest
interest in this investigation of memories and emotions in relation to architectural experiences.
Damasio talks about what he calls primary emotions, which are automatic responses to objects or
environments that are perceived as threatening to us. Examples of such emotional responses, which
cannot be controlled, are fear and blushing. These primary emotions are followed by secondary
emotions that reflect our cognitive interaction with the object or environment that produced
the initial primary emotion. Merely by remembering an event that produced primary emotions,
secondary emotions can be generated such as when strong architectural experiences from childhood
are revoked. These secondary emotions derive from a guided disposition held in our memory that
needs the primary emotions to express themselves (Eberhard, 2009). Eberhard means that due to
evolution we are hard-wired to respond positively to harmony such as consistent orderly and pleasing
arrangements of parts and we seek this in architecture as well as in music and in art. If this is correct
we here have one explanation as to why humans respond more positively to certain perceptions
and more negatively to others. Despite the probability of this theory holding true, neuroscience
will never be able to find a specific center for good or bad architectural experiences. Instead, in all
human response, there is most likely a set of brain activities across the brain that work similarly—Ilike
a symphony orchestra—playing a score that yields the music of bad as well as good architectural

experiences (Jim Olds in Eberhard, 2009, p. 116).

When Bachelard talks about emotions in relation to architecture he describes it as though certain
emotions cannot be stopped. They arise unconsciously within us, he says, and the mere “whiff of
perfume, or even the slightest odor,” can create “an entire environment” (Bachelard, 1994, p. 174).
He exemplifies this by saying that for a man who lives in the woods and the fields the discovery of a
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nest is always a source of fresh emotions and means that the strong emotions evoked by the nest bear
the mark of sincerity (Ibid.1994, p. 96). The reason a nest evokes such strong feelings is that, like
any animal shelter, it evokes well-being and our image of the house, which, according to Bachelard,
is engraved in our muscles.

Information about our surrounding environment reaches us through our senses, but it is not until the
information is associated with memories and emotions that the actual perceptual process takes place.
It is only then our mind has associations to what we experience and recognition, i.e. when our mind
locates the specific memory, that the information matters to us.

Research has shown that the manner in which we emotionally evaluate information has a great impact
on us, since emotionally arousing events are remembered especially well. This is why an architectural
experience of e.g. the Notre Dame Cathedral in Paris is more likely to be remembered by you if Bach
is played from the great organ the first you enter it than if no music is being played (Eberhard, 2009,
p. 123). Eberhard relates this phenomenon to the fact that the brain establishes future memories,
the so-called long-term potential (LTP), by binding the neurons in the brain together for the benefit
of any future activities that come along the same path. In the brains of children studying their ABC
or performing music or tennis, the brain guides visual, aural, and musically strong experiences that
produce series of LTPs. According to Eberhard, this phenomenon may explain why some buildings
or areas with strong architectural features are memorized from the first time we saw them in photo
or physically visited them. Every time we see this building or environment, or any similar building
or environment, this image is reinforced and these series of LTPs are then reproduced in the brain.

This process of external stimulus through our sensory systems (e.g: the visual, the auditory, and the
tactile), which is filled with emotional content, takes place in the limbic system—the “emotional
center” of our brain.Neuroscience studies have shown that we experience emotions before we are
consciously aware of them (Eberhard, 2009, pp. 192-193). In order to guide our behavior the limbic
system provides both encouragement (a carrot) and punishment (a stick). We respond with positive
emotions such as affections, love, and pleasure to stimuli that are perceived as positive, and with
negative emotions and behavior towards negative stimuli such as events that threaten our well being,
our survival, or our sense of fair play. This emotional learning occurs in two separate systems of
the limbic system: the amygdala and the hippocampal systems, and they support non-declarative
emotional memories as well as declarative memories (Squire & Kandel, 1999). Though these two
systems mainly work independently they also sometimes work together.

The so-called subcortical pathway processes events that require rapid responses and in the cortico-
amygdala provides information that is used for the cognitive evaluation of events and environments,
which takes place prior to any rational decision being made. This process of converting non-verbal
tracks in our mind into words and sentences cannot be stopped. The internal process of emotions
and memories related to these leads us to the key aspect in the perception of architectural experiences
and other exterior stimulus namely consciousness.

3. CONSIOUSNESS

The experience of architecture must be understood in the context of consciousness, which in turn
relies on the internal construction and the interaction between the individual and the object/
environment (Eberhard, 2009). Consciousness begins as a feeling which arises when we see, hear
or touch an object that is associated with personal images (Eberhard, 2009, p. 123). The concept of
consciousness goes back to the French philosopher Descartes who in 1637 stated: Cogito ergo sum:
“I think, therefore I am” or “I think, therefore I exist.” The statement recognizes the centrality of
ontology (what is) and epistemology (what and how we know) in consciousness.

In the establishment of primary consciousness our short-term memory is involved, which incorporates
memories from the past including a categorization of the present. The short-term memory is by
Eberhard referred to as the “remembered present,” which entails that the present perceptual experience
of architecture is linked to past experiences of a similar space, or a space that evokes the same feelings.
It is this linking process that leads to consciousness and the result is unique for each individual. It is
prioritized by our value system as it contributes to continuity in our lives by relating our memories to
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the current situation, which, according to neuroscience, explains why it has been conserved during
evolution. This process is by Edelman and Tononi (Edelman, 2000) called high consciousness, and
it was added to our primary consciousness when we as a species acquired language; with language we
had the need to think about the past, reflect on the future, and be conscious of the present. In this
context it is important to know that humans are as far as we know today the only creatures that can
use the mind to think about the past, contemplate the future, and be aware of being aware.

From Bachelard’s point of view the architectural experiences are not fully individual as they also
hold an element of universality. A phenomenological inquiry is necessary in order to understand
the architectural experiences since this approach includes our “sentimental resonances by which we
receive a work of art” (Bachelard, 1994, p. xxii). The architectural experience, according to Bachelard,
happens through the poetic image defined by certain spatial types that evoke them. (For spatial types
defined by Bachelard see above). He claims that: “short-lived event[s] constituted by the appearance
of an unusual poetic image, react on other minds and in other hearts, despite all the barriers of
common sense, all the discipline schools of thought” (Bachelard, 1994, pp. xviii-xix). Poetry is a
commitment of the soul. Therefore, while studying the phenomena of the poetic image, the mind
has to be incorporated since the two are indispensible to each other. All our senses are effected by the
spatial types defined by Bachelard, and these types are tightly linked to our architectural experience
since they emphasize the existential part of our lives. An example of this is the spatial type miniature,
which, due to its causality of smallness, appeals to our senses. Our fascination with miniatures and
other spatial types demonstrates the tight connection between the world of imagination and our
senses. But also, the opposite to miniatures, the spatial type called “the intimate immensity,” in his
opinion, means a lot to us on an existential level. This spatial type reveals the depth of life in the vast
subject of contemplation when “the exterior spectacle helps intimate grandeur unfold.”(Bachelard,

1994, p. 194).

Since response to architectural experience is largely unconscious, and different environmental factors
influence our perception, the perception process is highly complicated to investigate. Using the visual
perception process as an example, the quality of light in a space is not only evaluated by the amount
of light (lumens) that sends signals to our brain, but also by the homeostatic system of the body.
The perception of brightness is not controlled by willpower in any part; instead, our physiological
response to too much or too little light depends on age as well as the circumstances at the time. This
is why you need less light if you are sitting quietly listening to music and reading than if you are
trying to read the small print on the label of a medicine bottle (Eberhard, 2009, p. 82). There are
physiological aspects to the perception of light as well. Studies of light effects in school environments
have shown that light makes children both more active and more social (Kiiller & Lindsten, 1992).
An example of the psychological dimension of visual perception is that a child who is afraid of light
will find comfort merely by the presence of light alone. Architecture’s effect on cognitive processes
and the ability to concentrate is especially clear in terms of children with deficient sensory integration
or hearing and sight impairment. As they cannot see or hear well in certain environments, specific
school environments will delay their reading ability, which is a key factor for successful learning
(Eberhard, 2009). In Sweden the awareness of the impact that architecture has on pedagogic settings
early on led to a specific kind of school architecture, which can be recognized by the large and highly
placed windows of the schools. These features of the classroom architecture provided for a good
daylight illumination and minimized distractions since the pupils could not look out and sece the
exterior environment.

Consciousness is the key to understanding the individual’s architectural experience but since
the human brain, one of the most complex objects in the universe, is not fully explored today,
consciousness is not entirely understood. Consciousness is unique due to its flexibility to process
new information in creative ways and its ability to relatively quickly adapt to changed conditions.
Discussing consciousness and the human brain one needs to be aware that the mind is not a synonym
for the brain. The brain is instead an instrument in the perception process. According to Eberhard,
it is the human ability to think about the past and future and to be aware of our own awareness, as
described above, that is expressed in the human desire to create architecture: “No other species creates
habitats or communities that are as elegant, as structurally daring, or as functionally diverse as ours
(Eberhard, 2009, p. 181). This is noticeable in the fact that no other species produces building designs
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like Michelangelo’s according to Eberhard. The aim of this paper—to investigate the architectural
experience—could very well be regarded as yet another expression of this human striving.

4.DISCUSSION

This paper argues that in order to improve the human condition it is necessary to recognize all of
our sensory senses in the design process since these senses form the basis of how we experience
architecture—an experience that includes our mind, soul, and body.In the architectural profession
there is, however, a single-minded focus on the visual side of architecture, a focus that already suffuses
architectural education. The students” projects are mainly judged by the teachers” visual perception
of projects and in architecture magazines, which are read by students as well as practicing architects,
projects are often mainly described by means of photos. This single-minded focus on the visual aspect
of the architectural experience is further emphasized by the fact that the architectural quality of a
building in architecture competitions is often assessed by the jury based on photographs alone and
not on the actual experience of a building (Eberhard, 2009). To evaluate the quality of architecture
only by means of the visual image, however, is like “falling in love with the photographs of a person
without ever meeting him or her,” according to Eberhard.To evaluate the quality of architecture by
the use of only the visual image is however like “falling in love with photographs of a person without
ever meeting him or her” as Eberhard says (2009, p. 78).

A thorough analysis of architectural education is essential to break the focus on the visual side of
architecture in order to find different teach and design methods to achieve a more comprehensive
architecture. How this can be done is however outside the scope of the paper as it is a theoretical
discussion that seeks to identify a problem in architecture and not present methods of how to
integrate the architectural experience in architectural design, i.e. theory, practice, and pedagogy for
this. The paper should instead be regarded as a first step in a larger investigation that hopes to find
methods for a more comprehensive architecture.

The power of architecture is believed to support social ideals, human needs, physical health, and
spiritual aspirations. With the aim to fulfill the various dimensions of human needs that are linked
to architecture, different environment-behavior methods have been applied to the profession, e.g.
Evidence-based design, Post Occupational Evaluations (POE) or User need studies (Eberhard, 2009,
pp. 173-179). None of these methods focus on the sensory dimension of architecture, which is
a shortcoming in my opinion since the architectural experience to a great extent is a sensory one
that includes all our senses and not only vision. The complexity of sensory experience, however,
recognized by two such diverse fields as neuroscience and the philosophical field of phenomenology,
which are both founded in lived experiences and regard our sensory experience as a key factor for our
perception of the world. Both fields tie our mind and soul to our feelings and to our physiological
experience of the surrounding environment.

Like Eberhard I believe that we have found a tool for the design process in neuroscience. The rapid
development of neuroscience will not only help us understand the interaction between the human
mind and different architectural settings, it will also offer the energy and vitality which a “new”,
dynamic, and highly innovative field of science holds. By combining this field with phenomenology,
the risk is less for the sensual and the imaginary dimension of architecture, so well described by
Bachelard, to get lost. The two approaches combined invite architects to base their work on the
human experience of architecture, and this may possibly be a method to achieve a humanistic
architecture, rather than on an architecture based on abstract motives that may or may not affect
viewers and users of the architecture. An architecture of the imagination is an architecture that
involves the whole person—body and soul—and thereby a more “real” and humanistic architecture.
To stress the central role of the human psyche in this approach I want to end this paper by quoting
Bachelard: “the human psyche contains nothing that is insignificant” (Bachelard, 1994, p. 135).
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ENDNOTES

"The quote comes from a speech Churchill made in the House of Commons on October 28, 1944. According to
author, Dr. Mardy Grothe, the original quote was: “We shape our dwellings, and afterwards our dwellings shape
us.”  (htep://wiki.answers.com/Q/When_did_Winston_Churchill_say_you_shape_your_buildings_thereafter_
they_shape_us#ixzz1By4ZRx4H). Date: 2011-01-24
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Giedion’s Figural Conception of Urban Space-Time
& The Analysis of Le Corbusier’s Modern Urbanisms
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ABSTRACT:

Sigfried Giedion’s presentation of three figures to analyze urban space-time in history can be used in turn to
understand often overlooked aspects of early modernist urban schemes, like Le Corbusier’s Plan Voisin, the Pavilon
de LEsprit Nouveau, and the Contemporary City for Three Million Inhabitants. Giedion identifies a need for
understanding the new scale of industrialized urban space-time with a synthetic frame of reference necessitating
the movement and memory of a sentient viewer. This need had already been felt by avant-garde artists of the early
twentieth century, with Cubist and Purist pictorial space presenting the viewer with a synthetic, simultaneous
space by fracturing the picture plane and challenging the transparency of linear perspective. Recognizing that Le
Corbusier utilized this synthetic viewing frame to produce his paintings and organize his buildings, exhibits and
texts allows for the construction of an alternative history of Modernism that may be more useful to contemporary
urban planners than the usual recourse to oversimplified caricatures of a history governed by the static frame.

CONFERENCE THEME: On Approaches
KEYWORDS: Le Corbusier, Giedion, urbanism, figure, invention

INTRODUCTION

In his lectures on modernism at Harvard University in 1938-39, Sigfried Giedion described historical
conceptions of urban space and time using emblematic spatial arrangements (Giedion 1949).
Medieval urban space-time was summed up by the leaning Asinelli and Garisenda towers in Bologna;
Renaissance space-time found culmination in the nineteenth century through the perspectival spaces
of Haussmann’s boulevards cutting through Paris; and contemporary, modern developments in
urban space-time could be previewed in Cubism and Rockefeller Center. Giedion used the space-
time figures to uncover an imperative in contemporary urban planning to think at increasingly larger
scales, a space-time necessitated by industrialization.

As an example of an alternative approach in architectural history research methods, Geidion’s space-
time figures of the historical urban subject can be used to analyze Le Corbusier’s urbanisms. By
looking at Le Corbusier’s controversial publications on urban planning using the topical framework
of Giedion’s figures, we can find evidence of a non-perspectival, synthetic or collaged space of
representation. This idiosyncratic manner of presenting urban space corresponds to Giedion’s
utilization of Cubist collage techniques to communicate what were still new possibilities for thinking
about large scale developments, possibilities implied in the dynamic public spaces of Rockefeller
Center and a new scale of space introduced to the city by the parkway. The spaces of industrial
society, the scale and complexity of new transportation networks, are too vast to be communicated
from a fixed point, a single view obtained by looking along a primary axis conveniently provided
by the architect or planner. According to Giedion, the synthesis of heterogencous and sometimes
contradictory spatial experiences into the image of a larger system, be it a single modern building
or the entire city, must take place in a synthetic frame constructed in the mind of each subject. An
inventive agency is required to gain understanding of contemporary space-time.

The ingenious conceptual structure that Giedion used to communicate the new problems of the
modern city was also used by the modernists whose work he studied and presented to the world.
In attempting to solve the problems of the industrial city, the avant-gardes of the early twentieth
century sought new methodologies when existing conceptual tools seemed to quickly become
obsolete. Le Corbusier, as a prominent revolutionary artist and architect/urbanist is a good example
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of the development of new space conceptions in art preceding corresponding developments in
architecture and city planning. The dynamic frame of Cubist and Purist synthetic space was a key
component of Le Corbusier’s later urban methods. This can be seen from early representations of
his urbanism, such as the Plan Voisin exhibited in 1924 as part of the Pavillon de I'Esprit Nouveau
alongside a prototype housing unit, and later in publications like Precisions (Le Corbusier 1930),
When the Cathedrals were White, (Le Corbusier 1937) and culminating in the massive tomb, the Poem
of the Right Angle (Le Corbusier 1955). These works describe a trajectory that grows increasingly
obscure, but more importantly, the format Le Corbusier chose for these works indicates aspects of
the invention of a modern urbanism radically different from that presented in more famous works
with very different, highly didactic formats. These didactic works include CIAM’s Athens Charter
(CIAM 1938; Le Corbusier 1973), and the plans and perspectival renderings of innumerable cities
produced by Le Corbusier’s studio.

This paper will first summarize Giedion’s three figural frames and discuss their implications for
modelling urbanity as an object of knowledge. Then, we will examine one of Le Corbusier’s early
format-experiments, the Pavillon de I’Esprit Nouveau, to show how the application of Giedion’s
figures can reveal new opportunities for understanding historical precedents, finding the thread of
continuity for more obscure aspects of modern urbanism.

|. GIEDION’S THREE FIGURAL FRAMES
I.I.THETOWERS OF BOLOGNA

The Asinelli and Garisenda towers in Bologna date from the early twelfth century, and eventually
the city would have nearly 100 towers, with construction and modification reaching a fevered pitch
by the end of the fourteenth century (Jones 1997). Exactly what significances Giedion invests these
towers with is as obscure as the origins of the towers themselves, but he makes it clear that being able
to view the interrelations of the two towers in space, leaning toward one another at the intersection of
five streets leading to gates in the city’s walls - a relationship easily comprehended from any number
of stationary points in the city - indicates a manner of understanding the city in the time and space
of a historical subject.
[T]he leaning towers of the two noble families of Asinelli and Garisenda in Bologna ...
can be embraced at a single glance, in a single view. There is no uncertainty in the oiserver
concerning their relation to each other (Giedion 1949, 641).

So, what does this figure tell us about medieval Bologna’s space and time? It is indicative of what
we might call a “clotting” of the space-time of the city. The many towers of Bologna date from
the height of the Investiture Conflict that pitted groups of noblemen throughout the Holy Roman
Empire against each other, siding either with the sovereign power of the Emperor or the Pope. In
Northern Italy, local noblemen, merchants, or prominent families asserted their bids for local power
amidst the chaotic alliances. The political, social and economic consolidation of Italian city-states
into relatively independent, localized systems of governance was contemporary with the questions of
sovereignty and right of rule and law implicated in the conflict. The particular form of urbanity that
would eventually emerge as the northern Italian City-State by the fourteenth century, a form that
is legible at the macro scale of the city and its surrounding lands, was fraught with violent clashes
between clans within individual cities (Martines 1979; Hyde 1973).

The internal rivalries raging in cities like Bologna in the twelfth and thirteenth centuries produced
an extremely divided urban environment, where it was common for people to live their entire lives
rarely setting foot outside a single neighborhood populated by familial relations. This divided or
“clotted” urban social sphere was pervasive and prolonged enough to produce detectable variations
in spoken language, such as different accents, in the different neighborhoods of Bologna. Dante
mentions these differences in speech, sometimes tied to an urban space only a few hundred meters
in diameter (Martines 1979).

The towers of Bologna were used as spatial tools tying a clan to a particular space in the city, aiding
in the ability to protect and defend the surrounding buildings from rival factions. Most frequently
it seems, objects were thrown or dropped from the tops of the towers, easily injuring or killing
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pedestrians on the open streets below. This activity was so common as to result in specific laws
punishing anyone who dropped objects from urban towers (Martines 1979). The clan-space indicated
by the towers was contingent on physical lines of gravitation and bodily occupation. The physical
manifestation of a clan’s dependency on the tower as a spatial-gravitational tool is exemplified by
the unusual practice of building bridges and flyovers connecting various buildings within the family
neighborhood compound directly to the tower. The urban space of the city-state in formation
was dependent entirely on occupation via physical contact. Visual or measurable distances were
irrelevant in this localized and haptic space. Each local system, every family clot, obtained global
legibility through cohesion by physical proximity and a need for global validation at the scale of
the City-State for protection against vying family systems. The city that produced the Asinelli and
Garisenda towers had little use for the abstracted, homogeneous and infinite concept of space that
would emerge during the Renaissance.

|.2. PERSPECTIVAL SPACE OF THE PARISIAN BOULEVARDS

For Giedion, the linear network of Haussmann’s boulevards cutting through the dense fabric of
the ancient city is a grafting of the abstract homogeneous and infinite space of Renaissance
linear perspective onto the urban environment (Giedion 1949). Thus, the nineteenth century
Haussmannization of Paris is a late expression of Renaissance space-time, brought to bear by a series
of rulers on the clotted space-time of medieval urban neighborhoods.

When Haussmann was appointed to the position of Prefect of the Seine Department by Napoleon
III in 1853, the work of making Medieval Paris correspond to the industrial age and the rule of
the Empire had already begun. For Giedion, documenting the series of rulers who commissioned
the changes of Paris in the nineteenth century was necessary to show the slow unfolding of power-
relations indicated by each urban invention, stretching back at least to the developments of Louis
XIV which introduced large-scale Baroque space to the city’s environs. Under the Second Empire,
Napoleon III would immediately begin attempts to systematize the extension of Renaissance space
through the existing city. These early attempts were initially plagued by embarrassing failures in
engineering and surveying, leading to Haussmann’s appointment as a qualified planner who would
support the Emperor’s expensive plans.

The Haussmannization of Paris corresponds to the city’s industrialization performed through
perspectivization. The development of the boulevards began as a process of extension and connection
of urban elements. First came the 1854 extension of the Rue de Rivoli to stretch from the Tuileries
to the tangled mass of streets and buildings in front of the Hotel de Ville. This dense neighborhood,
which had previously been the starting point of various Parisian revolts, was replaced with the
open space of the Place du Chatelet (Giedion 1949). In 1858, the wide, arrow-straight Boulevard
Sébastopol was extended to connect the ile de la Cité to the Gare de I'Est, connecting the new
administrative center in the middle of the city to the new railroad station on its north-eastern edge by
a tree-lined, space bounded in the distance only by perspectival convergence. The Rue de Rivoli and
the Boulevard Sébastopol, connecting to the Boulevard Saint-Michel on the south side of the Seine,
intersect in the center of the city to form “lz grande croisée”, effectively establishing a large-scale, linear
and homogeneous access-space within the medieval city fabric of Paris.

Like the medieval, clotted space-time figured by the Asinelli & Garisenda towers, the space-time of
the Boulevard requires only a static frame of reference for comprehension of the city. An individual
placed anywhere within the monumental Boulevard-spaces of Paris can view a linear, occupiable
space extended through the city, bounded only by the optical convergence created by the individual
viewer as an entity occupying the space. That this perspectival figure is created only by literally
carving or cutting through the densely clotted space of medieval Parisian neighborhoods makes it
enough of a referent to encode various possible power-relations- the individual viewer need only
occupy the boulevard-space, with movement along the perspectival network only confirming the
relations of the urban system as visible from a single point.
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|.3.THE PARKWAY AND THE SYNTHETIC FRAME

‘The use of a new and larger scale in town planning which would coincide with the scale already
being used in the parkway system is an imperative necessity for the salvation of the city. ... Itis

closely connected with the space-time conception of our period (Giedion 1949, 633).

The new scale of development necessitated and facilitated by industrialization of the city renders
the static frames of medieval clotted urban space or Renaissance perspectival space insufficient for
contemporary urban comprehension. The examples that Giedion used to illustrate the change
in the relationship between the perceiving subject and the large scale of the industrialized urban
environment are the Parkway and Rockefeller Center. Meant to be occupied only within a moving
automobile, and facilitating rapid movement through the city, the spatial system of the Parkway
cannot be comprehended from any single point, and offers little comprehension of the surrounding
environment to which it provides a means of access. Understanding how to navigate a city using
the networks created to facilitate mechanized transportation- whether automobile or train, possibly
plane- requires movement and memory, calling for the individual to organize, categorize and prioritize
sensory information. No one image or spatial figure can be guaranteed to sum up the industrialized
urban environment. A dynamic, synthetic frame of reference is necessary.

Artists were the first to find ways to cope with the alienation of their rapidly industrializing
environment. ‘The Cubists found some measure of expressive solace by breaking the single
picture plane to depict spatio-temporal simultaneity. Soon, architects like Le Corbusier, who first
participated in the development of the dynamic/synthetic frame in the realm of painting, were able
to apply transparency and spatio-temporal simultaneity to the built environment. Giedion finds that
contemporary, large-scale developments like Rockefeller Center utilize the dynamic frame in their
approach to ordering the space of the city- Rockefeller’s pinwheel configuration offers varied and
sometimes contradictory spatial arrangements and hierarchies to the occupant- creating an urban
space that is consistent with the space-time of industrial society.

[N]othing of the essential character of an organism like Rockefeller Center is revealed in a

view restricted to its central axis. It possesses symmetries which are senseless in reference to the

aesthetic significance of the whole. It requires comprehension in space and time more closely
analogous to what has been achieved in modern scientific research and in modern painting

(Giedion 1949, 642).

2. EXPERIMENTS IN DYNAMIC FRAMING
2.1. PAVILLON DE LESPRIT NOUVEAU

Le Corbusiers Pavillon de I’Esprit Nouveau of 1924-5, like Rockefeller Center, was an experiment
in synthetic space-time. Le Corbusier’s deployment of the contents for this exhibit at the Paris
Exposition Internationale des Arts Décoratifs et Industriels Modernes shows a self-conscious use of space
in the format of the presentation. The exhibit’s parti was composed of two distinct sections, a circular,
drum-like space containing a presentation of the Contemporary City for Three Million Inhabitants and
the Plan Voisin for the center of Paris, and a cubic volume comprising a single prototype dwelling
for the context of the larger contemporary city (Benton, Louis, and Phaidon 2008). Moving back
and forth between these two spaces required the occupant to construct a synthetic frame to contain
memories of the exhibition materials within a single, comprehensible conceptual structure. This
synthetic frame would hold a trans-scalar vision of modernism as a methodology for creating the
individual dwellings, the buildings that contain them, and the city that would form their larger
context.

Only focusing on the model and drawings of the Plan Voisin in the drum-volume of the Pavillon
obscures the movement implied in the exhibit’s par#i, and thus hides the creative synthesis of spatial
comprehension that such an exhibit includes. The frame that encompasses the modernity presented
must be held in the mind of a moving viewer. This formula of ocular sensation combined with
movement in space was mentioned numerous times by Le Corbusier in his writings, and it has
been analyzed in various ways by historians and theorists, and is an integral component of the
famous promenade architecturale (Jencks 2000). Le Corbusier utilized the promenade architecturale to
dramatic effect in the Maison La Roche Jeanneret of 1925, the same year as the Pavillon. Ts it much
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of a stretch to see this spatial organizer in the contemporaneous exhibit, to see spatial movement as
an information organizer that provided a context for discrete materials in various scales and formats?

The question that arises from observing the role of movement in the Pavillon is how are we to
interpret Le Corbusier’s urban forms? What are grids and functional zones, segregated modes of
transportation, and repetitive super blocks when considered within the heteroclite, synthetic frame of
the moving subject? For posterity, left only with publications, the dual character of the interpretable
values presents a dilemma. Does one favour the didactic clarity of the perspectives and plans, the
compartmented exposition of urbanity indicated by the Athens Charter, or does one’s focus shift rather
to the aberrant materials with fractured formats that show the author’s desire to present urbanism
with the variety and complexity with which cities are experienced and comprehended? In making
a working value decision, one should recognize that the profound linkage between movement,
organization and cognition would emerge in increasingly intense examples as Le Corbusier’s career
continued beyond the Pavillon. Presented with a dilemma offering alternatives of clarity of through
reified concepts presented discursively and the complexity of interpreting the built environment,
Corbu’s publications show an obsession with the possibility of slipping between the dilemma’s horns
with consistent attempts to invent methods that conflate the didactic clarity of totalizing frames with
the obscurities of image, movement, and space.

2.2. POST-PAVILLON EXPERIMENTS

In Précisions, Le Corbusier documented the contents of his 1929 South American lecture tour. To
introduce and provide a context for the material in the lectures, Corbu utilized the format of the travel
journal to present the aberrant cultural musings of “The American Prologue”, where his first airplane
flight became a topic generator, organizing adjacencies between disparate thoughts and observations
(Le Corbusier 1930). He deemed the combination of flight and observation sufficient to organize
the information in this short text. Several years later, Corbu used the dynamic frame induced by
combining eyes that see and movement through space as an organizer of urban information obtained
during his 1935 North American lecture tour, published as When the Cathedrals Were White (Le
Corbusier 1937). 'The content of this book is decidedly urban, but nowhere to be found is the
single, totalizing point of view of the urban plan, the static frame seen in the perspectives and plans
so frequently culled from the Euvre Complére (Le Corbusier & Jeanneret 1991). In 1924 when
Le Corbusier wrote Urbanisme, he used Manhattan as an example of progressive urbanism- praised
for its intensive and boldness, derided for its chaos (Le Corbusier 1924). But, after finally visiting
Manhattan nearly a decade later, Corbu presented his thoughts of American cities in Cathedrals by
foregoing didactic explication and analysis altogether. Instead, he presented American cities through
the subjective events of a travel diary. Here, the format of the “American Prologue” is used for the
entire work; crossing the George Washington Bridge, secing Louis Armstrong play in a jazz club,
encountering the statue of George Washington deep in the financial district, train rides through the
suburbs- these experiences and the affective relations they gather, scattered thoughts they stir, become
an urban analytical framework.

When the Cathedrals Were White is certainly unusual, but it can be considered as a companion
publication linked with the Athens Charter (CIAM 1938) or La Ville Radieuse (Le Corbusier 1935)
to form a set describing an urbanism that can encompass a great variety of material. Certainly, a great
deal of conceptual work is required of the reader to construct a framework dynamic enough to cover
the variations and contradictions contained in this set, and the synthetic frame constructed would
be as much a product of the individual receiver as the original publications. But this individual,
subjective agency is not fundamentally different from the requirements demanded of the viewer
by the complex spaces of Le Corbusier’s paintings, and the material considered is only as diverse as
his architecture. Constructing a single frame explaining a continuous imperative of architectural
invention was important for Corb-scholars whose work centered on producing discursive systems
guiding value and interpretation (Jencks 2000; Tzonis 2001; Curtis 1986). Linking later, expressive
works like the chapel at Ronchamp and the Unité d’Habitation at Marseilles with the early modern
villas of the 1920’s can obtain an image of Le Corbusier as an architect that is useful for applying
historical precedents to the complex problems of contemporary architectural practice. Constructing
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the synthetic frame that can include the idiosyncrasies of Précisions, Cathedrals, the Pavillon, as well
as the iconic renderings of the Ville Radieuse, the Plan Voisin, and the obtuse tenets of the Athens
Charter, could yield useful material for urban problem solving without necessarily being an apologist
or revisionist by ignoring the obvious problems and contradictions of these works.

Culmination of the dynamic frame as an experimental format in Le Corbusier’s work can be seen in
his Poem of the Right Angle (Le Corbusier 1955). Here, the viewer is painfully aware that the simple
diagram of the work, the rectilinear iconostase, is didactic but does not immediately reveal all of its
secrets. The structure and interrelation of elements in the poem are multifarious and incredibly rich,
yet Le Corbusier has no qualms in representing the general structure in a simple, gridded format.
The motifs in the paintings indexed by each cell of the iconostase are ordered or linked by axis,
adjacency, boustrophedon (serpentine movement) and three dimensional spiralling. This late work
can offer interpreters a clue to envisioning grids and zones with a dynamic frame, as here rectilinear
repetition is a foil or breading ground for variety and complexity, and not an attempt to reduce or
eliminate heterogeneous conditions.

‘The iconostase reveals that Le Corbusier did not see the grid as a restrictive ordering device. Didactic
clarity in Corbu’s works always exists simultaneously with contradiction and variety. So, what
history is told beyond the didactic plans and renderings with their totalizing frames and continuous,
homogeneous spaces? The repetitive, rectilinear geometries of the different parts of Le Corbusier’s
city plans, whether dealing with housing or administrative zones, offer both didactic clarity of
ordered unity and a great deal of variety to the occupant strolling along the meandering footpaths at
the feet of the buildings. 7he City for Three Million Inhabitants, the Radiant City, the Plan Voisin, etc,
would not look the same from the ground as they do from the air. Reading the content organized by
simple rectilinear geometries in these designs in the same way that Corbu called on the reader to use
the iconostase reveals opportunities for unexpected adjacencies and emergences within the rigorous
logic of the plan.

3.CONCLUSION
3.1. PROLIFERATION OF FIGURES

Indicated in Giedion’s three space-time figures is an attempt to found a new kind of historical
analysis to establish meaningful relationships with modernism in architecture and an urbanism for
industrialized society. Geidion’s own later development of the figures into analytical categories- the
“three space conceptions in architecture”: architecture as space-radiating volumes; architecture as
interior space; architecture as both volume and interior space (Giedion 1971), lost the evocative
power of the original space-time figures as a theoretical organizer. Unlike his project to outline
architecture’s three space conceptions, Giedion’s original three figures from the 1930’s do not appear
to be a complete inventory of space-time conditions. New figures can be conceived and added to the
list to increase the inventory of existing or possible urban space-time configurations. Le Corbusier’s
series of works utilizing the dynamic frame of a prescient subject engaged in physical movement
can be seen as attempts to develop new space-time figures for understanding contemporary urban
conditions. While Giedion hazarded the parkway figure to describe the new scale of the industrialized
city, Le Corbusier continued to produce new experimental figures, consistently enriching his
spatial conceptions as the continued march of the twentieth century brought new conditions into
confrontation with the existing stock of concepts used to understand them. Analyzing Le Corbusier’s
urbanisms using the concept of the space-time figure provides a research framework as dynamic as
the inventive efforts of these modernist proposals.

From the discussion above, the Pavillon de I’Esprit Nouveau might be said to have a space-time figure
of trans-scalar synthesis, with a nestling of solutions at various scales. This trans-scalar figure is similar
to the relation of figures in Le Corbusier’s contemporary Purist paintings, a multiple and sometimes
contradictory space formed synthetically by the observer to encompass the material presented. The
“American Prologue” of 1929-30 presents the figure of air-travel, an urban space-time that Corbu
finds terrifying and fascinating. We should not confuse this figure with that of the bird’s-eye-view
or the celestial view, which has been a prevalent guide for formal urban developments around the
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world for millennia. The prologue’s figure is not hypothetical but physical, the moving view-point
of a human eye positioned amongst the clouds. The tumult of rapidly changing natural conditions
and a sense of the overwhelming scale and power of the natural world made the formal concerns of
city planners seem futile, the tiny cities below dwarfed by the immensity of the Amazon. Corbu was
overwhelmed by a geological and vegetal space-time during this first flight. Instead of reinforcing the
static vision of a God positioned outside of earthly space and time, air-flight was an experience that
led Corbu to muse over revolution, war, and radical change (Le Corbusier 1930), a fully historical
time and material space, inevitably subjected to change.

Just as the flight-figure of the “American Prologue” supports alternative conceptual material than
the figure of the idealized bird’s-eye-view, analyzing the Athens Charter drafted by CIAM in 1933
using the framework of proliferating, experimental space-time figures yields surprising results.
Perhaps the simplest figure to posit for the Charter is one of swathe-zoning, where a fully abstracted
and homogenized logical space is allowed to assert a rigorous system with little influence from
the perceiving subject. Time is a component of the swathe-figure only as a modulator of scale-
proximities and adjacencies of zones are regulated by the 24-hour day and the speed of inhabitants’
necessary movements as they go about their day. Thus, a trans-scalar adaptability is implicated in the
swathe figure, recalling the diverse propositions of the Pavillon de I'Esprit Nouvean. Including time
in the Charter’s figure references a cognizance of users’ needs that is lacking in many urban plans that
were developed using the concept of swathe zoning.

When the Cathedrals Were White presents an urban space-time of affective events that Corbu had
previously called “radiant moments” (Le Corbusier 1935; 1964, 129). As discussed above, Cathedrals
is structured around a series of these radiant moments, fully subjective and embedded in the
immediacy of urban experience and cognition. The unusual radiant-moment figure used to present
the contemporary built environment of the U.S. explains the frustrating lack of exposition or sound
argument in this publication. That this publication is not a total mistake on the part of the author,
but is rather a component of an experimental series of experiments in urban representation and
comprehension is supported by the appearance of the Poem of the Right Angle in 1955. An awesome
and captivating work in its physical size and the syncretic nature of its contents, the Poem could be
understood as a compendium of sorts, an index of space-time figuration, as understood late in the
life of its creator.

Maybe it is merely the novelty of Giedion’s figures that makes them compelling. But the brief account
of urban space-time figures presented here is certainly an inquiry into the invention of Le Corbusier’s
urbanisms. The figural account is a nascent history, as was Herodotus’ Inquiries into the origins of
the Greco-Persian Wars of the 5th century BC, which although unusual at the time, would become
a foundation for historical conventions (Walter 1992, 18). Traditional historical analysis blends
subject and object, diachronic and synchronic analyses, word and image, idea and experience, but
it does so with an apparatus of conceptual tools that has become habitual to the point of perceived
transparency, appearing to be logical. The novelty of the figural history that Giedion proposed in the
1930’s should not obfuscate its utility in conveying some of the difficult and forgotten stories in the
development of an industrialized society that continues to change and challenge the urban subject.
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Integrating geometry and light:
daylight solutions through performance-based algorithms
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ABSTRACT:

Designing spaces for daylight is a complex problem for architects, balancing geometry with the location of
daylight sources. Conventional design practice approaches this balance one-dimensionally: common procedures,
rules of thumb, and building codes lead designers to default to regularity when designing windows and skylights.

The problem of daylight can be restated, starting first from the basic performance goal of distributed, uniform
light. In traditional vernacular architecture, it is common to observe intentional coincidences among windows
and interior surfaces, illustrating that openings and interior geometry can be integrated to distribute light in a
way that is also experientially dynamic: integration also understood by great architects of the past and present.

Parametric design — a method of working where pieces of a simulated model can be manipulated ad infinitum —
provides a new way of studying the relationship between light and geometry in the producing desirable, uniform,
lighting conditions. Taking parametric design a step further, it is possible to tie together parametric models
and computer-based simulations to produce an algorithm that ‘finds’ optimal configurations between openings
and interior geometry. Such an algorithm reveals two possibilities. The first is that designers can systematically
determine the best relationship among openings and interior space. Secondly, the success of these algorithms
offers objective proof that, in comparison to the default of regularized patterns of openings, a more organic
(i.e. less artificially ordered) relationship between openings and interior indeed is better for producing uniform
daylight.

Two parametric algorithms will be discussed in the paper: an optimization algorithm, leading to a given problem
to a single solution, and an evolutionary algorithm, using the random generation of individual solutions to reach
better fitting results. The workings of the algorithms as well as the interpretation of the results in the context of
design for daylight are discussed.

CONFERENCE THEME: Approaches: Digital and the Real World
KEYWORDS: Computing, Parametric, Optimization, Algorithm, Daylight,

I.INTRODUCTION

Designing spaces for natural light is a complex problem for architects, involving the balance of surface
geometry with the size, proportion, and location of daylight sources to produce uniform, balanced
light (Fig. 1). Yet the one-dimensional procedures, narrow-sighted rules of thumb, and building
codes informing conventional practice lead architects to favor centered, repeating, symmetrical, and
other uniform solutions for openings. Driven by intuition and a trial and error process, designers
default to regularized solutions that overlook the problems and opportunities that can stem from a
more precise understanding of interior daylight and its experiential dimension.

The hypothesis of the paper challenges conventional daylight design on two levels: summarizing
some important problems with the conventions, while also posing a method for developing
optimized solutions to daylight that can be applied without the conventions, using computer-based
parametric modeling, simulation, and algorithms. The importance of deriving a solution from three-
dimensional geometry is that the results are based upon the actual, three-dimensional relationships
between the sky, the interior surfaces, and the plane of analysis. Geometry in this case is actually
critical, in contrast with the flattened derivations of buildings and rooms as in traditional daylight
calculation methods, or the one-dimensional glazing percentages often used during schematic design.
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Fig. 1: In the lobby of the Canadian War Museum, designed by Moriyama + Teshima Architects, light from above
is reflected by canted walls, resulting in complex interplay between direct and reflected light. (Source: Author)

2. CURRENT DAYLIGHT DESIGN PRACTICES
2.1.PREDICTING IDEAL DAYLIGHT CONDITIONS

Ideal daylight conditions may be defined in part by adequate illuminance, or light volume, for a
given task. Secondly, ideal lighting conditions must also consider luminance, or the amount of light
reflecting from surfaces; spaces with a large amount of luminance or a large degree of variation in
luminance within the visual field can result in the undesirable condition of glare (Rea 2000).

Estimating the performance of daylighting schemes involves the estimation of the amount of light
volume in the space contributed by the sky and other external sources. Using daylight factor analysis,
a ‘daylight factor’ for a given position in an interior space can be computed using a uniformly
luminous sky that is roughly equivalent to an overcast sky. The value for daylight factor in a given
location is a percentage of interior illuminance relative to exterior illuminance, taking into account
contributions from interior and exterior reflected light (also referred to as reflectance) as well as light
contributed by the sky (also referred to as sky factor).

Methodologies used to calculate daylight factor across a given space have been in place throughout
the 20th century. Prior to powerful computers, designers and engineers used primarily two methods
to predict daylight performance: using scaled, two-dimensional drawings to draft geometrical
relationship between the exterior sky and interior surfaces, and later, using scale models with small
light meters. It is likely that in many cases, the tedium of these methods discouraged complex
solutions in favor of solutions with more neutrality — i.e. windows and skylights centered in rooms.
Model-based solutions were useful for addressing reflected light on interior surfaces, but the use of
reflected light in geometry specific daylight strategies — using light shelves, reflective coatings, etc. —
was not a widespread practice.

2.2. THEWINDOW PLACEMENT PROBLEM

The architectural theorist Bruno Zevi addresses the issue of window placement by asserting that
light should come from “[a]nywhere, as long as it is not in the center of a wall, dividing the room
into three sections, an illuminated one between two areas of darkness. Let us give each window new
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meaning as a specific light carrier in function of the interior space (Zevi 1978).” Zevi clearly connects
the placement of the window with its effect on three-dimensional space — something that could not
be easily provided by methods of the past that ignore three-dimension light and surface interaction.
A computer simulation can quickly demonstrate the unfortunate shadows that Zevi predicts from
a room-centered window (Fig. 2) and the better results produced from an elongated window that
washes adjacent ceiling and wall surfaces with light (Fig. 3).

Fig 2: Computer simulation of a wall-centered window, with problematic contrast and poor light distribution;
note luminance ranges in the field of view between approx.50 and 700...a serious contrast problem. (3DStudio
Max radiosity rendering engine with IES diffuse skylight — typical for subsequent visible light renderings and
luminance studies) (Source: Author)

Fig 3: Better results are observed from a window whose light reflects on adjacent wall and ceiling surfaces.
Discussed later: given the results of a particular simulation, how does one determine which variables to explore?
Should position or proportion be changed first in this example? (Source: Author)

Computer simulation, as shown in Figures 2 and 3, provides performance feedback that is geometry-
specific and as a result a powerful design tool. Yet recently and even newly built buildings show that
architects still ‘yield’ to inane faade ordering systems and the convenience of symmetry (Fig. 4). Why
do architects still produce these ‘yield solutions’, even if this placement compromises the distribution
of light? A few historical anecdotes may explain. In the western tradition of architecture and
specifically in urban buildings, the window was an important component of a facade and its position
was dictated more by the exterior composition, the masonry construction methods prevailing in
urban areas, and avoidance in interfering with electric illumination (of all things).

The arrival of the curtain wall and fully-glazed buildings in the twentieth century further distorted
the notion of daylighting. Fully-glazed buildings pose two serious environmental control issues:
the huge amount of heat loss and heat gain through the envelope, and a large volume of light at
the perimeter of the building contrasted against a relatively dark interior. Decades of dealing with
these two issues leave a set of codes and practices that have further reduced daylight design to one-
dimensional solutions.

On Approaches 113



Fig 4: Common ‘yield’ window placement, with openings carelessly arranged with preference to exterior appearance.
(Source: Author)

For example, current lighting standards (ASHRAE/IESNA Standard 90.1.2007 is the standard, and is
also referenced by LEED) provides proscriptive limits on glazed areas for walls at 50% of exterior wall
surface area, and for roofs at 5% of exterior roof surface area for the purposed of conserving energy.
Regulating glazing in this manner makes sense for controlling thermal performance of the envelope,
but says very little about the role of glazing as a daylight source. Such thinking suggests a building
designed by a spreadsheet. The same lighting standard deals with lighting distribution, including both
artificial and natural lighting, in terms of lighting power density. Lighting power density is expressed
in bizarre units of Watts per square foot, a deference to the calculations for heating, ventilation, and
cooling calculations that are impacted by the waste heat of artificial lighting. Without entering into
a lengthy technical discussion, it may be summed up that the ASHRAE/IESNA standards dictate
that artificial lighting is addressed first and daylight introduced afterwards for the sake of energy
conservation. It may also be argued that buildings should be designed for artificial light because at
night and on particularly gloomy days, artificial light is a necessity. (ASHRAE)

Yet these standards mentioned above, along with other prescribed strategies such as those related to
ceiling height and floor proportioning, provide little inspiration for the design of day light features
and their relationship to space. What is inevitable in this thinking is that windows and openings are
reduced to uniform and static features, just like the grid-born artificial lighting that the windows
supplement.

2.3.INTEGRATING GEOMETRY AND LIGHT

Well-known contemporary architects have demonstrated the importance of interior geometry to
daylight. Concepts of daylight show up frequently in the work of Frank Lloyd Wright, and in his
essays in The Future of Architecture, Wright the notion of daylight, light screens, and the relationship
between light and surface are the underpinnings of three of the nine ‘motives’ (Wright 1953). Bruno
Zevi wrote of this light-surface integration in Wright's prairie houses, where “every detail and
moulding is conceived to receive, grasp, transform and transmit light (see Fig. 5). (Zevi 1991)

Corbusier, who clearly worked in a separate design and theory camp than Wright, also understood
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this close association between light and geometry, writing in Towards a New Architecture “[t]o erect
well-lit walls is to establish the architectural elements of the interior” (Le Corbusier 1927). In the
work of many recent master architects, including Eero Saarinen, Alvar Aalto, Steven Holl, Louis
Kahn, Renzo Piano, and many others too numerous to mention, this connection between daylight
and interior surface is a defining feature — although other seductive qualities in their work may eclipse
the thoughtful positioning of openings relative to surfaces (Fig. 1).

On the other hand, coordinated daylight and interior surface can be recognized even in traditional
vernacular dwellings (as opposed to the facade-dominated urban buildings mentioned earlier),
where interior features such as walls, window jambs, floors, and ceilings are assembled to reflect and
distribute light (Fig. 6). From vernacular to modern design, thoughtful daylighting is more than
just an environment adequate for tasks, but an environment beneficial to its inhabitants. Clearly the
simple problem of positioning a window in a room calls for more sophisticated strategy of design that
considers the interaction between light and surface.

Fig. 5: Frank Lloyd Wright's prarie style interiors often exhibited windows at the corners of the
rooms or positioned against walls, in order to use interior surfaces to reflect light. (Wescott House

designed by Frank Lloyd Wright) (Source: Author)

Fig. 6: Vernacular dwellings typically positioned windows carefully to bring light to task areas and close to
walls where it could be reflected (Shaker common residence, Canterbury, NH) (Source: Author)
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3.SIMULATING DAYLIGHT: NEW COMPUTING METHODS

3.1.ADDRESSING PERFORMANCE WITH COMPUTER SIMULATION AND PARAMETRIC
COMPUTING

Fine-tuning surface and light relationships in the past involved cumbersome methods, and has not
been encouraged by standards and codes. Yet today’s computer-based analysis gives designers the
capability of creating and refining daylighting schemes that integrate surface and light.

As discussed early, computer simulations can produce analyses for daylight factor (illuminance as a
percentage of exterior light) and luminance (measurements of reflected light and presence of glare);
moreover, these models can simulate and subsequently test specific three-dimensional features in a
daylighting scheme, including features like light shelves and clerestory windows. In doing so, we can
develop solutions that, recalling the words of Zevi once again, “give each window new meaning as a
specific light carrier in function of the interior space.” (Zevi 1978)

To illustrate a method-based application of computer-based lighting analysis in design, a single
simulation is not enough; instead we must run many solutions. Connecting performance with design
implies that a designer seeks to optimize (i.e. make as high-performing as possible) a given design.
To do this, designers must not only test their design, but apply a method for subsequently improving
their design, in order to test it once again. Computer-based lighting analysis is particularly useful
here, because testing a given iteration of a design is relatively painless, perhaps consuming a matter of
minutes or even less to produce data. To apply a systematic approach, a designer may proceed using
simple heuristic methods, perhaps using explicitly determined variations of a design to determine
which is best in moving towards a desired criteria.

Computing’s ability to provide a multitude of simulations in a short period of time brings up two
issues. Once is that manually-calculated lighting analysis was limited to a small number of iterations
that can merely approach optimum; with a very large number of iterations, a truly optimum or very
near optimum solution is reasonable. Secondly, the notion of a model that is constantly adjusted in
response to performance outcomes is suggestive of an emerging are of computing called parametric
modelling. In a parametric model, the model geometry is actually mutable and tied together by
equations or object-based relationships, rather than fixed points in space. Parametric models can
be easily changed without being rebuilt, and can in fact be driven by performance data so that the
modification of the model is more or less automated.

3.2.ALGORITHMS AND EVOLUTIONARY COMPUTING

Consider the problem of a window in a room and assume that it does not belong in the center,
but somewhere on a single wall. The room and the window areas are given in this example, but the
window location and proportions (length and width) are flexible. Using trial-and-error methods and
computer simulation, one can move through a quick succession of computer models yet problems
emerge. When something goes well in the simulation, how is it determined that window location
or proportion contributed to the success? Are the two variables in the problem interfering with one
another somehow? Proportion and position are two variables that, in parallel, have an organic effect
on daylight that is challenging to pin down with intuition and manual manipulation of the design

(see Fig. 3).

Yet the data provides a link between the two variables if it is ‘read’ in a way that isolates patterns
indicating the effect of window position and proportioning. While we can look at the graphic
outputs from our analysis, we can also use statistics and data processing to look for these patterns
and use them to inform changes made to the model. The idea that data can be used to drive design
decisions is somewhat of a sacrilege in architecture, but has been common practice in engineering,
even before modern computers.

Humans can certainly interpret data, but we can also connect the data to our parametric model
to complete a sort of feedback loop where data directly triggers changes in the model. As a result
of this directness, non-rational interference (aesthetics, whimsy, etc.) is suppressed and the path
through several iterations should, theoretically, lead to an optimized solution, where the feedback

) ARCC 201 | | Considering Research: Reflecting upon current themes in Architecture Research



loop would actually slow down or stop as its criteria become satisfied. In the computing world, such
a computing device is known as an ‘evolutionary algorithm’ (falling into the category of evolutionary
computing) because its solutions are evolved towards optimization. The connotation of ‘evolve’ in
this case in interesting; it suggests a sort of hands-off approach to problem solving, in which a
solution is developed from the algorithm without intervention — at times producing unexpected
results. The latter is termed ‘emergence,” a phenomenon where the solution, unpredicted at the
beginning, emerges as the algorithm unfolds.

4. DEVELOPING DAYLIGHT SOLUTIONS USING EVOLUTIONARY
COMPUTING

4.1.APPLYING EVOLUTIONARY PROGRAMMING

Before further discussion of evolutionary computing and daylight, a method for evaluating and
processing the simulation data must be recognized. Recall that uniform, glare-minimized (low
contrast) daylight conditions are considered ideal. The IESNA Lighting Handbook notes that an
ideally lit environment has uniform light distribution in the visual field (i.e. free of glare) and is
covered by light sources of similar intensity (Rea 2000); from this definition, we may extrapolate that
designs optimized for daylight factor should exhibit a consistency in daylight factor data throughout
the analysis area.

Previous research by other parties has identified statistical standard deviation as a useful metric
in assessing lighting consistency and thus minimization of glare (Demers 2007). By assessing the
standard deviation of daylight values, the degree of variance across the analysis area is quantified and
the degree of uniformity in light distribution is represented. Light distribution, in this case, is now a
statistical value: a useful complement to the daylight factor contours typically produced by lighting
simulations. Now each of the iterations within the modeling algorithm can be objectively compared
using standard deviation, while daylight contours provide an additional visual aide.

Returning to the issue of evolutionary computing, the experiments carried out and presented in this
paper fit into two classes of evolutionary problem solving: the first is an optimization algorithm,
applied to a window and skylight coordination problem, and the second is an evolutionary
algorithm, applied to a distribution problem involving multiple apertures on walls and the ceiling.
Each approach is different, with different approaches tying together data and parametric models in
a feedback-based algorithm. In the endnotes of this paper, a few technical points are discussed that
address limitations of the algorithms.

4.2. OPTIMIZATION ALGORITHM: SKYLIGHT AND WINDOW

The optimization algorithm discussed in this research was developed to optimize the position and
proportion of a skylight in a room containing a single window; the window’s position was off-axis
and in particular, resulted in an initial condition where one area of the room had a high concentration
of daylight in contrast to the rest of the room. An optimization algorithm is a problem solving
algorithm that iteratively cycles through a set of input and output operations that shifts in the model
incrementally, rather than all at once, towards a solution (Papalambros 1988). The problem at hand
involving the window and the skylight is particularly suited to this sort of algorithm because it has a
single variable, and the final solution is difficult to solve intuitively. Fixing the position of the window
also creates a light distribution pattern that can only be balanced with a single solution, rather than
many possible solutions.

In short, the algorithm operates by handing off simulation date to a spreadsheet, which produces
a series of outputs that are passed back into the parametric model to drive changes to the openings
parameters for position and proportion. The resultant model is used to generate a new solution, and
so on. This process continues until a terminal condition is noted; in the case of this experiment, a
terminal condition would occur when light uniformity (standard deviation) is fully optimized (no
further improvements conceivable). Typical of an optimization problem, the parametric model, the
programming it contains, and the criteria used to drive the model all must be carefully defined in
order for the algorithm to work properly (Eiben 2003).
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As the algorithm reaches a terminal point, optimization is manifest not as a ‘perfect’ solution but a
cycling in the general area of a solution (Papalambros 1988), sometimes even oscillating through a
series of repeating solutions, all of which are close to optimized. An indicator that an optimization
has been successful is that it demonstrates ‘convergence, where two independent optimization runs
from two arbitrary starting points result in reasonably similar results (Papalambros 1988). Diagrams
overlaying the path of solutions towards optimization are shown in Fig. 7; in these diagrams, two
different starting points are shown to converge at a similar solution. It may be noted that while
the statistical outputs in the algorithm became essentially the same between these two solutions, a
slight difference in position between the two solutions resulted. This difference can be attributed
to the relatively low number of data points in the analysis grid that, when processed, satisfy the
optimization criteria in the same way.

Fig. 7: Diagrams of the optimization algorithm, overlaying solutions that lead to an optimization; note that
these two examples originated from different starting points yet converged at a similar solution, demonstrating
convergence. The diagram on the far right overlays the two final solutions to show their similarity. (Source:
Author)

Development of the optimization algorithm involved the application of three different pieces of
software.

The parametric model itself was created using Rhino CADD software equipped with the plug-
in Grasshopper, which enables the Rhino model to be ‘parameterized” and also allows for a script
(discussed later in this section) to be integrated into the model.

A program called Ecotect, a product of Autodesk, was used to calculate daylight factor for each
model; the data generated in Ecotect is typically used only within the software to create a graphic
display of the values as contours, graphs, etc. and may also be used to extract simple averages and
extremes from the data.

The second stage of the algorithm involves processing the data from daylight analysis into outputs
useful once again in the parametric model. This processing was carried out using a Microsoft Excel
spreadsheet, which carries out a number of calculations. The first is to calculate the standard deviation
for the data set to provide an objective assessment of the entire set of data points. The second set
of calculations is more complex, and involved developing outputs that are useful in driving the
parametric computer model.

In order to drive positioning of the skylight, the data was divided into quadrants, and each quadrant
was averaged to produce a variable (Fig. 8). A higher average value in a particular quadrant could, as
a result, drive the skylight to move away from that quadrant a particular amount proportional to the
discrepancy in average value.

A second division of the data was made in order to drive proportioning of the skylight. In each
direction, the middle third of the data was averaged and compared to the total average of the data;
if this middle third returned a higher value than the adjacent thirds, the proportion of the skylight
opening was adjusted in the opposing direction, making it ‘stubbier’ in that orientation. Overall,
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Fig. 8: Diagram of the intial optimization model, the quadrants used to evaluate the data, and the final outcome.
(Source: Author)

the processing of data in the spreadsheet yields seven different averages that are returned to the
parametric computer model.

The seven average outputs from the spreadsheet, upon return to the parametric model, are processed
in a piece of Visual Basic computing code. The code contains a series of if-then conditional statements
that function as decision-makers that are then returned into the flow of the parametric model (Fig.

9).

In summary, with every pass of the model, the model is sent to Ecotect, the resulting data moves to the
spreadsheet, the spreadsheet outputs go back into the model, and a new model iteration is generated.
Following this process over several iterations yields an optimized position for the skylight relative to
the window (see Figs. 10-12). Additionally, the algorithm was tested using various room dimensions
and proportions, some especially difficult to guess where exactly the ideal skylight position would
occur. In each case, the algorithm proved successful in reaching an optimized solution (Fig. 13).

dblAVEQ234 = (dblG2 + dblQ3 + dblQ4) / 3
dblAVEQ134 = (dblQ@1 + dblQ3 + dblQ4) / 3
dblAVEQ124 = (dblQ1 + dblQ2 + dblQ4) / 3
dblAVEQ123 = (dblQ1 + dblQ2 + dblQ3) / 3
dblAVEQ1234 = (dblQ1 + dblG2 + dblG3 + dblQ4) /[ 4

If dblal > dblAVEQ234 Then dblMVDISTQ4 ((dblQ1 / dblAVEQ234)) * dbIMVFCTR
I dblQ2 > dblAVEQ134 Then dblMVDISTQ3 = ((dblQ2 / dblAVEQ134)) * dblMVFCTR
If dblQ3 > dblAVEQ124 Then dblMVDISTQ2 = ((dblQ3 / dblAVEQ124)) * dblMVFCTR
If dblQ4 > dblAVEQ123 Then dblMVDISTQ1 = ((dblQ4 / dblAVEQ123)) * dblMVFCTR
If dblaCX > (dblAVEQ1234 * dblGRWTHRSHD) Then dblGRWY = dblGRWSCL

IT dblQCX < (dblAVEQ1234 * dblGRWTHRSHD) Then dblGRWY = ( 1 / dblGRWSCL)

If dblQCY > (dblAVEQ1234 * dblGRWTHRSHD) Then dblGRWX = dblGRWSCL

If dblQCY < (dblAVEQ1234 * dblGRWTHRSHD) Then dblGRWX = ( 1 / dblGRWSCL)

If dblAVEQ1234 > dblAVEDFMAX Then dblGRWY = (1 / dblGRWSCL)

If dblAVEQ1234 > dblAVEDFMAX Then dblGRWX = (1 / dblGRWSCL)

IT dblAVEQ1234 < dblAVEDFMAX And dblQCX > dblQCY Then dblGRWY = (dblGRWSCL * (dblQCX / dblQCY))
If dblAVEQ1234 < dblAVEDFMAX And dblQCX > dblQCY Then dblGRWX = 1
If dblAVEQ1234 < dblAVEDFMAX And dblQCY > dblQCX Then dblGRWX = (
If dblAVEQ1234 < dblAVEDFMAX And dblQCY > dblQCX Then dblGRWY = 1

Fig. 9: VBasic computer code that was embedded in the parametric model and used to connect analysis outcomes
with model revisions. (Source: Author)

dblGRWSCL * (dblQCY / dblQCX))
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Fig. 10: Fourteen computer simulated iterations of an optimization, starting from the initial model, and showing
the distribution of daylight factor values at floor level. (Source: Author)

1.4

Initial Model

DF quad std dev = 1.81

"

Iteration 13 ’
DF quad std dev = 0.46
L

Fig. 11: Computer simulations comparing the initial model and iteration 13; note the increase uniformity of the
light reaching the floor and the increase in light on the walls. (Source: Author)
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Fig. 12: Graphs showing the progress of the data during the optimization. Quickly daylight values become more
uniform and cycle through high and lower average daylight factors as the parametric model reaches a prescribed
limit. Iteration 13 shows the lowest standard deviation of the set, indicated it is the most uniformly lit solution
of the 14. (Source: Author)

4.3. EVOLUTIONARY ALGORITHM: MULTIPLE OPENINGS

Optimization algorithms will always produce the same results given the same starting point, since
outputs and performance will always lead to the same results. Evolutionary algorithms are very
different, progressing in an unprogrammed manner using a process similar to that of evolution and
natural selection. Based on a stochastic (in other words purely random) process these tools have the
power to solve problems especially difficult for the human mind to solve.

In an evolutionary algorithm, the computing begins with an initialization of a population from
randomly varying individuals who are then evaluated for fitness against a criterion (or multiple
criteria), and then from these selected individuals a new population is initialized after the seeding
individual’s characteristics are mutated (Sivanandam 2008). After a few generations pass, surviving
individuals will begin converging on characteristics that result in high fitness, or in other words,
optimization around the chosen criteria for fitness.

In the research presented in this paper, an evolutionary algorithm was applied to the problem of
providing uniform light from six openings (four windows and two skylights) arranged on two
adjacent walls and the ceiling of a given room. The remaining two walls were left vacant of openings.
Using multiple openings in this case presented a more appropriate problem for an evolutionary
algorithm to solve: a single variable problem (i.e. involving one window) could be solved by human
expertise or a simple linear optimization, but not a multiple variable problem (i.e. with multiple
windows). An evolutionary algorithm is useful because it can assess multiple variables simultaneously
in order to advance the algorithm (Sivanandam 2008), a strategy as humanly impossible as guessing
a multiple digit password.

To create the evolutionary algorithm, once again a Rhino’s Grasshopper plug-in was used to develop
a pair of parametric models, each containing a bit of code that would randomize parameters for
the openings using Visual Basic ‘randomize’ and ‘rnd’ functions in conjunction to generate a truly
stochastic number within a given range.

Simply described, one model was used to initialize the first population of solutions; this model
randomly scattered six openings on the assigned faces, and randomly proportioned the openings
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while maintaining a defined opening area. A second model was used for generating subsequent
generations from a seed solution. In this second model, the room and its original openings were
the starting point, and the model randomly mutated the position and proportion of all six openings
according to a given constraint.

Establishing fitness (in other words, setting criteria for the best solutions in the set) involved
calculating overall standard deviation and overall average daylight factor value from the data set for
cach solution. The results were graphed in an X-Y graph to identify solutions whose data points, a
combination of average daylight factor and standard deviation, appeared distinct from the other
solutions. To generate a graph in which both standard deviation and average value numerically
ascended in their axes, a mathematical inverse of standard deviation was used.

Tracking the effectiveness of the evolutionary algorithm is somewhat murky, since fitness and progress
of the algorithm may be based on comparison with the original population, with the previous
generation of individuals, or with the current generation of individuals. This issue is compounded
when a generation produces two individuals that are highly fit for one criterion but are not successful
in the other criterion. Clearly more work is needed in understanding the best application of fitness
to these sorts of algorithms.

L

Fig. 13: Various room and window configurations tested by the optimization algorithm, and the resultant
solutions. (Source: Author)

It is important to note that the evolutionary algorithm described here is not a full-blown genetic
algorithm. Experts in the field of evolutionary computing are mixed on the subject of whether
all evolutionary problem solving should do so, but some level of recombination or simulated
reproduction (Eiben 2003): for example, combining traits from different individuals to form the
next generation of solutions. More computing-intensive genetic algorithms will even use a stochastic
process in the selection of individuals in order to eliminate external determinism from the process
(Sivanandam 2008). True genetic algorithms, consequently, require a great deal of computing and
remain beyond the scope of research presented in this paper, but intend to be explored in future
research.

The results of the evolutionary algorithm experiment, though limited to only two generations due
to constraints of time and programming capacity (discussed further in the endnotes), exhibit some
success in increasing the performance of solutions both from generation to generation, and in
comparison with the original yield solution (Figs. 14-17). On one level, the algorithm is successful in
using a randomly based process to improve daylight performance in at least in one of the successive
generations (the set of 13.x solutions) following the initiation set, providing evidence that the
algorithm can work. Solutions in this set also performed better than the yield solution with its
arbitrarily symmetrical, wall-centered openings as well. On the other hand, two of the three successive
solutions that were run in parallel (21.x and 22.x sets) did not show much improvement from the
seed solutions, although they still outperformed the yield case. This is a reminder that an evolutionary
algorithm can certainly regress as it moves towards optimization; perhaps subsequent generations,
either from the 13.x set or from the initiation set, would have performed better. It may also be
possible that a better way exists to establish fitness for these solutions, something that may emerge
in future research. In sum, the evolutionary algorithm verifies the hypothesis that an evolutionary
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Fig. 14: The initialization population of the evolutionary algorithm, with one of the first branches shown as
an example. Note the X-Y graphs synthesizing comparisons of standard deviation and average daylight factor.
(Source: Author)
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Evolutionary Algorithm Performance Summary of Selected Solutions
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Fig. 16: X-Y graph synthesizing inverse standard deviation values and average daylight factor values for each selected
solution. Note each solution outperforms the yield solution. (Source: Author)
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Fig. 17: Rendering and luminance studies comparing three of the selected solutions resultant form the algorithm.
Note the narrowing of luminance levels into acceptable ranges and the emergence of known daylighting strategies
(corner-positioned openings, high windows, etc.) in these randomly generated examples. (Source: Author)
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process can be used to optimize a daylight scheme; however the potential of the algorithm as a tool
at this stage is limited, and further refinement of the algorithm, the selection criteria, and the data
processing is required before the real possibilities of the algorithm can be characterized.

5. CONCLUSIONS

Returning to the hypothesis of the paper, the experiments do support the assertion that the common
practice of centering windows in walls results in inferior daylight performance; the optimized solutions
developed by both algorithms instead positioned windows and skylights in proximity to the edges of
the room. Irrespective of how much reflected light played into the analysis, it seems that placement of
light sources at the perimeter of a space improves uniformity of daylight, perhaps by preventing the
dark periphery that would normally occur when openings are concentrated along the middle axis of
spaces. At any rate, daylight performance seems to be best when daylight is coordinated with walls.
In achieving this performance-critical coordination, the algorithms presented in this paper appear to
be useful strategies to serve this purpose and, in addition, strategies that are becoming more available
to today’s designers.

Reyner Banham called for an extension of engineering optimization beyond “acute industrial need”
towards “human delight” (Banham 1984). What is of interest to me personally, as both a researcher
and a designer, is that these algorithms also present evidence that daylight design is closely tied
to interior space, and can be somewhat informal, providing some relief against the institutions
of symmetry and stasis that so frequently informs the placement of windows and the skylights.
In contrast to the indifferent ‘yield’ approach of centering windows in walls,, the tools used in
this research offer an organized approach that, with the support of simulation, leads to a higher-
performing and more dynamic architectural space.
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ENDNOTES

1. At this early stage of research, the algorithms have some technical shortcomings that are important to
consider. The first of these shortcomings is the limitation in programming resources: ideally, these algorithms
would be entirely automated, requiring no user input as they operate. Additionally, the algorithms have yet to
be automated between programs, and instead data is passed oft manually. The result is a great deal of tedium
and an effective limit on the number of iterations which results in a rather coarse optimization. A second
technical shortcoming involves Ecotect, where analysis is limited by the number of data points and the accuracy
assigned to the analysis; limitations to each of the latter make the effects of internal and external reflectance also
somewhat coarse. This issue has been addressed by rendering solutions using physics-based rendering that can
show the effect of reflectance on light distribution.

2. 'The narrow objective of daylight performance in the research must also be considered, in that the
experiments focus solely on daylight factor data as the criteria guiding the algorithms, and direct solar
admittance, construction imperatives, available products and materials, etc. are issues that have no effect on the
optimizations as they would in a architectural project bound by real world factors.

5. Yet another important observation from this research is that the relationship between daylight intensity and
uniformity is one that at times is disruptive: high or low daylight values in a room tend to increase or descrease
statistical variance respectively, impacting standard deviation and uniformity. These tendencies complicate the
interpretation of results, since low daylight factors may be undesireable for a certain task, even though low
values result in high uniformity and reduced glare.

4. Lastly, in terms of representing real world performance, the simulations and optimizations in this paper
offer a useful prediction of daylight performance — but they because they are based on daylight factor analysis
and the uniform sky conditions used in that analysis, the models do not represent performance under direct
sunlight or mixed sun and reflected cloud light conditions. Because of the varying conditions of daylight over
the year and depending upon location, optimizations of the sort proposed in this paper would be irrelevant,
since introducing the huge range of daylighting conditions into the optimization would make it unresolvable.
Like any simulation based on daylight factor analysis, we must accept that for a reasonable range of conditions
(especially cloudy and mostly clou(?y conditions) the conditions of the analysis will represent a part of real life.

126 ARCC 201 | | Considering Research: Reflecting upon current themes in Architecture Research



Temporal processes in research,
green building and material reuse

Bradley Guy' and Diana Nicholas?
'The Catholic University of America, Washington, DC
*Drexel University, Philadelphia, PA

ABSTRACT:

Design to reuse materials has been difficult to systematize in the built environment. Incorporating reclaimed
materials pushes the boundaries of the processes of standard materials selection, sourcing, and use. This paper
will examine the melding together of a process of building deconstruction and an intensive group design process,
to create a way for materials reuse to become more universal while not losing the trans-mutational qualities of
reclaimed materials as they evolve from one building to the next. These tandem processes allow designers and
builders to develop an attitude toward salvaged material that leads to an integrative method to guide the design,
and conversely, the design to guide the reclamation process. The practice of design / build is a strategy to link
sustainable design methodologies to the harvest of discarded materials and buildings. Design and building are
often a process of reconciliation between process, material and vision. Quantifiable processes are a mode of
operation that can be overtly included in the visioning for such projects.

In the deconstruction of a 150-year old barn addition and the building of a mobile shade structure at Yestermorrow
Design / Build School in Warren, VT in the summer of 2010; the students and instructors engaged in a tandem
process of deconstruction and design / build. The project led to a method in which assessable results and methods
were considered in depth and were laid out within a larger structure for conveying the temporal possibilities for
salvaging and designing with reused materials. It was the confluence of that practice and the group design / build
procedure in a compressed amount of time that led to a materials transformation and use schema that hints at
more universal possibilities in the future.

CONFERENCE THEME: Ecology, sustainability, and changing societal and political economies.
KEYWORDS: deconstruction, design / build, reuse, sustainable design, life-cycle

INTRODUCTION

There is a gap in sustainable building design research and practice with regard to one of the most
effective means of reducing environmental impacts while engendering cultural and aesthetic
possibilities. This gap exists between the first end-of-life (EOL) of buildings and the potential for
their reformation; it is a potential to generate a systematic and yet creative practice embodied in the
extended use of materials that might otherwise become waste. Built works can be seen as temporal
products of an on-going process of building, as opposed to fixed artefacts. This stance incorporates
the perspective of design in service to time-based processes of collaborative design, construction, use
/ users, change, and end-of-life to reconstruction. The transition of materials from deconstruction
to reconstruction can become a phase where investigations take place to more fully realize ecological

life-cycles of building.

Deconstruction can be defined as the selective dismantling of building structures to recover the
maximum amount of primarily reusable and secondarily recyclable materials in a safe and cost-
effective manner (Guy 2006). Tandem deconstruction / design / build and materials-use processes
can provide exemplars for sustainable design methodologies. Stewart Brand writes of architecture
being “trapped” by insisting that it is “the art of building”, when it could be redefined as the “design-
science of the life of buildings.” (Brand 1995).

The reuse of materials has been hard to quantify and replicate in a universal manner in construction.
Incorporating reclaimed materials into designs pushes the boundaries of the basic processes of
materials selections, sourcing, and use. A rare example of taking on this challenge is the Materials
Testing Laboratory by Busby + Associates Architects. This project utilized reclaimed materials from
structural to finish systems and was eventually commissioned as a project management team with
the responsibility for the reclaimed materials more or less placed entirely on the design team (Taggart
2007). Breaking with traditional roles for the architect was key to this project’s success.
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This paper will examine the melding together of a quantified process of materials salvage and
deconstruction, and an intensive group design process that created a way for the output of materials
reuse to become more universal while not losing the trans-mutational qualities of reclaimed materials
as they evolved from one building to the next. A parallel process allows designers and builders to
develop an attitude toward salvaged materials that integrates the materials into design, while the
design is also guiding the reclamation process. Design / build is a practice of reconciliation between
process, material and vision. Measurable outcomes and formalized processes might be more overtly
included in these types of projects to enable research and education for practitioners and students,
respectively.

Even with the codification of architecture and construction in the modern era around concerns
for life, health and safety, and more recently environmental criteria, materials conservation is not
typically a priority in the design process (Osmani 2001). The research and teaching described herein
is predicated on the idea that the processes of recovering materials from existing buildings, and
designing to retain their useful functions and embedded energy is a relevant form of practice. This
practice, although specialized, offers the construction industry an opportunity to be its own material
stock in lieu of the ever expanding extraction of resources from the natural environment and return
of waste. It also encourages local materials use and the values espoused by ‘slow design’ by making
these principles real, and learning them by practicing them. According to Slow Lab:

““Slow Design’ is a holistic approach to creative thinking, process and outcomes. It envisions

positive human and environmental impacts of designed products, environments and systems,

while constructively critiquing the processes and technologies of which they are born. It

celebrates local, close-mesh networks of people and industry, it preserves and draws upon

our cultural diversity, and it relies on the open sharing of ideas and information to arrive at

innovative solutions to contemporary challenges. Slowness doesn't refer to how long it takes to

make or do something” (Slow Lab 2010).

This deconstruction / reconstruction practice is not predicated on purely environmental metrics such
as CO2 emissions avoided, or reduced volumes of materials deposited in landfills. It is also a practice
of connection to the memories of the past, to materials qualities, and embedded materials culture of
regional building and craft traditions (Adams 1998). Conducting building dismantling with the goal
to reuse the materials in a design / build project and then actively integrating the deconstruction and
reuse process with the design process illustrates design stewardship for architects and students that
expands the notion of buildings from the present tense of ‘built’ to a time-based reality of ‘building’.

|.DECONSTRUTION
I.1 OPERATIONAL PRECISION FOR UNIVERSAL HARVESTING

Relative to the processes of deconstruction, the methods detailed here arise directly from repeated
experience in taking apart and salvaging buildings. Students in the “Design for Deconstruction and
Reconstruction” course at the Yestermorrow Design / Build School, Summer, 2010, engaged in
deconstruction, assessment and processing of salvaged lumber as a method for sourcing materials. At
the same time, they integrated the materials into a design methodology that folded into an integrated
group-design process.

The procedure for deconstructing a building is fraught with risk and discovery. Every old building
has its specific challenges, and its peculiarities. Similar materials may have many variations based on
construction and use impacts. The process of extracting materials from a building with a history,
and construction that predates current methods requires a measured and exacting approach. The
consideration of the progression of dismantling must first start with a contemplation of the end
point. What are the material goals for this building in a second life? This process of reflection at the
beginning of the design includes an assessment and categorization of the materials to be reused from
an old building into a new project along the following three categories:

* Repeat — reuse same: materials that are easily reusable as-is and can be reused the same way
while retaining the maximum amount of original integrity and appearance of use with little
to no alteration.
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e Renew — new and different use: see materials that can be used differently with creative
processing, and may include a change in their qualities to be more like new, i.e. “cleaned-up”.

¢ Rethink — new + old: see materials that can be made like-and that can be combined with new
materials to in effect make a different product that is then used in a different way than the
original, however still as reuse.

Each categorization provides a waypoint to familiarize the possibilities of materials reuse. The
categorization must be fairly systematic, can be ongoing and includes discoveries that happen as the
process unfolds on-site. The possibility of change and discovery is controlled through this rigorous
categorization. The chart below shows how materials were assessed in a previous project using these
categories of materials possibilities. It gives both guidance and a set of possible benchmarks against
which a harvest can be compared at the end of the process (Guy and Williams 2003).

-| x
o o
Material Potential Uses ), =) e
Bead board Interior wall and ceiling finish or wainscot -
Cabinefry or door panels .
Brick ‘Walkway, fireplace, planters, decorative column .
base. landscape screen wall
1x4 T&G flooring Flooring .
Flooring mixed with new wood flooring of same P
profile
1x6 Novelty Siding Used as an interior finish on the common wall R
between the main building and The Project
Used as part of a door panel .
1x8 Roof Sh i Sheiving .
Casework D
2x4 Framing Interior partition wall framing "’ .
2x6 Floor Joists Exterior wall framing ™ .
4x6 Floor Beams Wall framing ' .
Remilled rustic window sill or exposed door header .
Solid wood cabinets Casework .
Freestanding pass Casework .
through cabinet

Fig. 1: Identification of potential design palette in an existing building’s salvaged materials

Establishing safety and work processes on site sets the stage for the orderly consideration of such a
possibly disorderly object. The formalization of a set of fundamental concepts is intended to begin
the process of inculcation into the ‘unbuilding’ and ‘harvesting’ thought processes. There are many
simple aphorisms used to convey mindfulness as students begin to see the rational process in simple
steps:

“Clean up as you go”

“Treat the materials to be salvaged as though they were yours”

“Be aware of others and your center of gravity”

“Remove the connection not the material”

“Know the structure”

“Work from the point closest to the exit into the building”

“Consider multiple routes to remove materials as directly to the ground as possible”

“Use the building as a scaffold”

“Always know which “pile” a material goes to before removing it from the building”

“Carry “naily” boards the least distance and the un-nailed boards the most distance over their
journey”

“Use the appropriate tool for the task and minimize effort through the physics of leverage”
“Move the trailer or truck to the materials not the other way around”

“Analyze a removal process: by each sub-activity in sequence; tools; potential hazards and steps to
mitigate them”

The goal of these expressions is to convey a state of attentiveness to context, detail and most
importantly time and flow of an unbuilding process. It might be said that deconstruction knowledge
is a form of heuristics, referring to “experience-based techniques for problem solving, learning, and
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discovery” (Heuristics 2010). The deconstruction process is often times a discovery through problem-
solving, in a partially known and partially unveiling context. In these terms it is perhaps a mirror
image of the design / build process.

|.2 CHOREOGRAPHY AS MATERIALS TRANSFORMATION

Heidegger’s notion of the linguistic correlation between art and craft lies in the Greek’s use of the
word techne for both disciplines. Techne is finally defined by Heidegger to mean a kind of practical
performance. (Leach 1997). This idea of performing a task as a way of furthering one’s technical
understanding is a mode of thinking about the deconstruction process. It is a kind of dance to take
a building down to its foundation, as the group did in Vermont. The choreography of that dance
serves to create a rhythm and space for consideration of materials that lead the group to innovate with
the lumber taken from the site. This innovation is in direct relationship to the tandem process and
techne that has arisen from the repetitive choreography of deconstruction. Here, the categorization
of materials and staging is critical.

The rigorous management through consideration of a sequence and rhythm of matter extraction
allowed for material innovation. An initial assessment of existing structure is just the beginning.
Structure, non-structure, openings, pathways, vertical and horizontal relationships of the building
describe the deconstruction choreography. This choreography results in a careful consideration of
how the materials are sequenced in their removal. Throughout the entire process, the building must
remain stable, and allow for itself to act as a self-scaffold for working. At the same time, avoiding the
creation of any barriers that impede efficient removal of materiel is a priority. The structure must on
occasion be systematically and artificially stabilized as an extra-precaution; but the goal is to avoid
this as much as possible.

Part of this consideration of order and efficiency is to assess which parts of the building are core
structure and original construction, which is secondary structure, and which parts are added at
later time periods. In the case of the 1850’s Vermont barn, it was clear that the entire structure to
be removed was built later than the core to remain. But within that younger portion, there were
materials and parts that were added even later, had not fared well and were non-structural. Non-
structural, non-core walls closest to circulation are removed first so that their component parts can
be assessed and broken down, and gotten out of the way. These were quickly removed and assessed
for reuse. As one set of materials or building assemblies was removed this created a new set of physical
dimensions, pathways, openings, and so on, from which to base the optimal flow of the next set of
materials. “LOFO: Last on First Off” is a way of thinking about this staging. At the same time an
attempt is made to focus on materials types and as much as possible create similar groups of recovered
materials at each step. As we mention here, this planning must be considered in detail prior to the
commencement of deconstruction.

The scene of the site also becomes part of the dance of techne. The removal of materials from the
building is the first complicated step of this dance of reuse. The image below shows a triangular
organization developed by one of the instructors through much repeated experience with
deconstruction. This triangle staging area allows for each piece to be removed directly, undergo
a superficial processing as it is removed and re-assessed, and subsequently stored for processing.
Removal may occur based on timing or organization of the transport, reuse by others, etc.

The repetition of this judgment by various parts of the team, while also considering design possibilities
within the project led each member to have thoughts about material application that came from an
immersion in the harvested material. This repeated divining of suitability gave each team member the
opportunity to develop tectonic sensibilities about the design / build project that were both overt and
subtle; again, here material choreography leads to material knowledge. It is through this repetitive
choreography and assessment of materials - repeat, renew, rethink - that the team was able to unlock
a more universal and agreed upon attitude towards the salvaged lumber.
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1.3 DESIGN / BUILD

This project proposes an architecture design sensibility that is akin to a performative art. This tradition
is realized in the modern version of the design / build concept (Mannell 2006). A focus of design /
build education and tradition is the Yestermorrow Design / Build School. The Yestermorrow Design
/ Build School was founded in Warren, VT in 1980 by John Connell (Palladino-Piedmont 1997;
Sagan 2008) Principles of design / build practice include: control of the economic production of
buildings by the designers themselves, speculative development as practice as opposed to traditional
architectural practice models, a desire for hands-on direct physical involvement by engaging in the
materiality and empirical qualities of architecture, and creative and artist expression in the medium
of architecture and building (Sagan 2008). A non-technical definition of design / build is as follows:
“about the art of making buildings, rather than making information for others to make buildings”
(Piedmont-Palladino 1997). This lends itself to the idea of building making as a performative act. It
is, in effect, a process of designing through building and within context as literally as possible. While
some amount of planning is essential a key distinction is that the work is begun before a complete
conceptualization is accomplished, and therefore the time and experiences of the building process
become integral to the shaping of the final product.

Photo 1: “Work triangle” for materials coming building under deconstruction

The ultimate result of this design/ build method as practiced via Yestermorrow School is of dynamic
buildings that evolve from an active process rather than any predetermined idea (Sagan 2008). Schon
espouses a theory of knowledge based upon reflection “in action” and reflection “on action” that is
often described as reflective practice. This reflective practice allows for both givens and opportunities
for change within a design process (Swann 2002). Design, as distinguished from art, is a social
process for the designer in relation to a team, a client, and the project context. As such this approach
to building lends itself to a complementary relationship with the rigorous and detailed dissection
of existing buildings for the sometimes uncertain harvest of materials. The open-ended nature of
realizing built form in direct physical conception, is a way that material discovery can lend itself to
material innovation. This innovation is then allowed to be tested on the harvest, and drive the design
as the concurrent process of design and material gathering move forward together.

2. PROJECT DESCRIPTION

In the deconstruction of a 150-year old barn addition and the building of a mobile shade structure
at Yestermorrow Design / Build School in Warren, VT in the summer of 2010; the students and
instructors engaged in a tandem process of deconstruction and design / build. The project was
designed so that results and methods were considered in depth and are laid out within temporal
possibilities for salvaging and designing with reused materials. It was the confluence of a measured
deconstruction practice and a group design / build procedure in a compressed amount of time that
led to a materials transformation and use schema that hints at more universal possibilities in the
future.
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Photo 2: View of barn from the Southeast with Photo 3: View of barn from the Northeast with
secondary structure to be removed on the right secondary structure to be removed on the left

Photo 5: Main element after removal of
secondary element

Photo 6: Salvaged lumber at Yestermorrow Photo 7: Materials dressed from the site and
experimentation in the shop

2. DECONSTRUCTION

The students and instructors in one week systematically took apart and salvaged a large portion of
a 2-story 2,400 square foot heavy timber building. The building was originally built in three stages:
the core barn which was a simple gable-roof structure; then a shed-roofed extension spanning the
long side of the south side; and another smaller addition off of the first addition. This final addition
was severely damaged and was removed before the project started. The deconstruction in this project
consisted of removing the first addition, a 2-story element approximately 16’ x 24’ seen in Photo 2
& 3 extending from the main structure. Although the roof was tied into the roof of the main element
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at a mid-point on the primary structure rafters, it had a separate post and beam frame which allowed
it to be removed independently of the main element in a line with the main timber frame. The main
timber frame throughout was in-filled on the exterior walls with vertical 2x4 framing onto which
the exterior siding was attached. The roof was metal v-crimp roofing attached to 1 x sheathing.
The preliminary steps in the process were to categorize the main materials and their relation to the
potential design and functional qualities of the proposed shade structure.

Without resolving either the actual yield of the deconstruction or the final design of the new structure,
a dialogue was established in the conceptual and schematic design stages, which continued as the
deconstruction began. The initial planning of the deconstruction revolved around safety, logistics of
the movement of people, tools and materials, and the basic sequencing of the process in terms of
the last-on, first-off construct (with variations created by the requirement to leave the main building
element in a stable and protected condition). With multiple possible uses for the materials in mind,
the materials harvest is segregated into categories of disposal, recycling, and reuse: with the reuse
further segregated for potential reuse in the follow-on reconstruction of the main barn on-site; reuse
by the project team; reuse by others such the Yestermorrow School in the future.

For each category their disposition is planned: placed inside of the main structure for reuse by the
follow-on project; a ‘metals pile” for recycling; waste bagged or piled where it can be easily picked-
up; and project or Yestermorrow reuse processed such as de-nailing, rough trimming, stacking in
categories for loading on a pick-up truck or trailer. This further categorization of the materials,
beyond the broad reuse or recycle categories described above, is by type, dimensions or qualities
within a single type. The possibilities for the treatments of repeat, renew, and rethink described earlier
were then able to be considered.

2.2 GROUP DESIGN / BUILD PROCESS

Based on a group process first developed by Jersey Devils founders and design build pioneers Steve
Badanes, John Ringel, and Jim Adamson; the material harvest group engaged in an intensive on site
design process that centred on preparing to re-use the harvested materials. This method worked to
bring students together around an idea, and to allow students to explore new ways of making that
they have not had an opportunity to be involved in. (Badanes, 2009) The universal professional studio
practice is as follows: schematic design, design-development, and construction documentation and
construction administration. (Demkin, 2008) Design / build practice is a truncated version of this in
which the construction documentation and construction administration phases occur simultaneously
with the construction phase of the project and design often bleeds into construction. (Beard et. al,
2001) In the design / build studio students are engaged in a process of learning by making something
physical. This route can create a stronger link with materials exploration in the design process and
in the final result. This reality differs from the usual studio process in that the implementation of
the project causes students to fully question their assumptions about the design and the materials.
(Wilkinson, 2007) It is this questioning that held value for this project. The fact that phases of a
project which usually function discretely are now blended together leads to tremendous opportunity
on this front. In the studio practice taught here, the group was asked to consider materials as a driving
consideration for the design. Discussions about the possible use of what was being harvested were
constant and on-going. The group was intentionally trying to discover ways of making through the
process of unmaking. In setting forth on the design portion of the class, the process was laid out as
follows.

2.3 BUILDING CONSENSUS

The group process to build consensus behind one larger idea occurred in tandem with materials
discussions and explorations as the harvesting moved forward. The group deconstructed during the
day, and designed at night for 3 days. The daytime discussions on site centred on how what was being
taken from the site could be efficiently used and processed, both in the project at hand but also in the
larger community. The group started by coming up with individual ideas that were meant to satisfy
the program of a sunshade for an existing plaza. Ideas of mobility and modularity were discussed at
length and many options for program expansion and contraction were considered.
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Students each came up with two or three ideas and the group categorized these ideas by their similar
natures. These design categorizations lead to the forming of 4 smaller groups which then distilled
and developed these into slightly more coherent group ideas. The groups got larger through several
rounds of design over several days that were filled with deconstruction work on site following the
rigorous deconstruction methods laid out previously.

After considering many options and the similarities between them, the group finally found consensus
in the possibilities of making the sunshade mobile for use on any part of the existing campus. This
led to the discovery that the shade part needed to be extremely light. During the day, participants
were taking heavy hundred-year-old boards out of the building on site. The contrast between the
heaviness of these boards and their possible use was considered as work progressed both on-site and
in the design studio apace. As the groups ideas coalesced, a large volume of design sketches were
generated that became more and more specific. These sketches lead to a series of smaller working
drawings which were produced as the building of the agreed upon design commenced. As building
grew the participants were encouraged to consider their design idea while harvesting the materials on
site and material attitudes began to come into focus.

Photo 8: Group design and sketching

2.4 MATERIAL PROCESS: LEARNING BY MAKING

Material thought and research was then conducted in smaller groups which became the driving forces
in different parts of the project and worked to solve issues within each of these parts. This progression
started with materials investigation which included processing the material on the site, categorizing
material based on the three ideas of repeat, renew and rethink; bringing back portions to experiment
with and sketching possible uses for different types of material. In this way the schematic phase of
design became an active participatory phase with materials as part of this phase. The continued daily
engagement on site also contributed to the shift in how this phase functioned. The fact that here, the
group design process also overlapped with what would be the design development phases in a more
conventional design progression; and both were occurring by the same set of hands, led to a feedback
loop of materials reuse and dressage.

2.5 LOOPING ON-SITE MATERIAL HARVEST AND HARVEST CENTRED DESIGN

At a certain point in the one-week process the group became a machine for looping the ideas from
the site into their project. After the initial design sketches were completed and consensus reached;
the group started to focus on how they were assessing and dressing the materials on site and at the
fabrication space. Broken into groups that included wing, structure, wheels and connection; each
team produced detailed material experiments. This team approach to both taking apart and building
was the key to making discoveries and creating a group lexicon for using the materials. This led to an
almost frantic processing of site materiel as construction went on.
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One example of this is the direct and rigorous process by which many 150 year old boards were
processed on site, and in the wood shop. They then became integral to the project. The project design
that emerged from the group process required lightness by its very nature. Because the group had
settled on a mobile project, the fact that many of the salvaged boards were quite dense and heavy with
beautiful graining became one point of experimentation in the group. The teams undertook a process
of denailing and planing that revealed true value in the salvaged material and was extremely repetitive
in nature. This process revealed that by long cutting or ripping the boards into flexible strips, one
could create lighter yet stronger truss structures that allowed for the light-frame construction required
by the mobile sunshade program. By making strategic planning and cutting decisions the group was
able to leave some of the original rough-hewn salvaged surface intact and create beautiful newly
sawn surfaces that were appropriate for precise building. In this way a feedback loop was developed
between material experimentation, the rigors of site material selection, dressing of lumber, and the
design / build process. It is our belief that this loop which took place on several levels in this process,
including working with salvaged hardware and heavy timbers for the structure of the project, hints at
a more universal possibility in salvaging buildings. If design and salvage can be undertaken rigorously
and at the same time, the peculiarities of the building carcass and specificity of the desired finished
object begin to meld to each other in a way that allows greater efficacies for both processes. In other
words deconstruction and reconstruction become one process.

Based upon a survey-based estimate by one of the authors, reused building materials sold annually
in the US (excluding antiques, specialty products, etc.) is approximately 0.2% of total debris
generated from building activities (construction, renovation, demolition) in the US each year. The
overall reusable fraction of building materials debris is anywhere from 5% -25% of total debris
generation dependent on project type and materials of construction. A new construction project
may have materials in excellent condition, however generally this waste is in lesser states for reuse.
A renovation or demolition project has potentially the entire stock of the building however the
effects of construction and use may lower its reusability. Nonetheless, there is potentially a 25-125
times increase in the amount of ‘wasted’ materials yet to be reused annually before reaching the full
potential for reuse of building materials per year in the US.

In this project, the deconstruction resulted in approximately 30% of the existing materials recovered
for reuse by the project, by Yestermorrow, or by the community (clean wood and metal roofing); 30%
recovered for recycling (clean wood); and the remainder as disposal (primarily painted wood). The
class used as much as was needed to complete the design / build project and the rest was left for future
reuse by the Yestermorrow campus. This project exceeded the statistical norms for material salvage and
the authors believe this to be due to the difference in practice here. The pairing of design and build
processes with deconstruction meant that the users of the materials were actively participating in
their salvage and processing. This we believe has led to higher efficiency in volume of salvage, and also
community interest in the salvaged materials for other uses.
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Photo 11: Final result

CONCLUSION

Richard Sennet in his book “The Craftsman” explores a concept he refers to as “being as a thing”
he maintains that at a certain point in the process of making after a definite amount of time; one
reaches mastery of a process and a maker no longer feels a separation between their hand and the act
of making (Sennet 2008). This idea of mastery is attainable within the realm of deconstruction and
it democratizes the reuse of materials. It is achieved at the point when the materials are transformed
through a rigorous on-site and in-shop process that feeds upon itself. In the project described here
the process was both specific and universal. Through organizing the site, the choreography of the
team and the repetitive nature of the tasks; the project began to emerge from both the process of
deconstruction and reconstruction.

In this confluence of destruction and rebuilding, a fluidity of procedure emerged. Because the
specificity of materials to be reclaimed, often limits applicability in the realm of construction;
materials reuse has not been adopted as a widespread practice in the building industry. Evident
in the interlocking practice of deconstruction and design / build this possible universality may
not be limited to student projects. At the same time both processes follow a defined logic that
creates a methodology that is specific and flexible, in other words when practiced concurrently,
these procedures allow the materials to be used more fully. Clearly, a robust and rigorous on-site
choreography and assessment of materials, coupled with an equally rigorous design build process,
leads to an extremely efficient use of reclaimed materials. The project described here left behind a
store of useable material both on site and at the fabrication site that was utilized by other groups
and the surrounding community. By partnering the deconstruction with immediate group centred
re-construction-universal dissemination of reclaimed materials became possible around the project.
The hope is that through a continued approach to projects such as these, the ability to reclaim
buildings and materials within the existing built landscape will not be held back by the specificity of
the beginning and end points in the process.
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ABSTRACT:

The predicament many communities face with obesity and other diseases related to sedentary lifestyles has
brought to light the symbiotic relationship between the built environment and active living. In this context,
architectural and planning research has a crucial role to play and the significance of a conceptual framework that
incorporates insights from multiple design disciplines and scales is of paramount importance. This paper focuses
on the analytic framework of research that affords potential improvements in the parks and recreation system
with the objective of promoting active living in Pennsylvania’s Pottstown Area. The approach centers on planning
and design strategies for improving the health and wellbeing of residents. It highlights critical issues the area is
confronting in terms of growth, sprawl, land loss, access to opportunities at parks and recreation facilities, and
programs that affect active living. The analytic framework is informed by The Ecological Model of Four Domains
of Active Living developed by Sallis et al. (2006). According to this model active living occurs in four domains
of life that include: active recreation, active transportation, household activities, and occupational activities.
Our research underscored two of the four domains of active living identified in the model: active recreation
and active transportation. The framework recognizes that though it is useful to conceptualize the two domains
separately, in actual practice they are closely intertwined. The structure of the study holistically incorporated both
domains of active living in the context of distinct levels of influence, which included the neighborhood and policy
environments. The analytic framework facilitated a substantive assessment of crucial aspects of existing parks and
recreation facilities. This research has contributed substantially to providing a framework for socially relevant,
environmentally feasible, and politically viable strategies. The framework it proposes would guide municipalities
and planning or design agencies involved in the research process.

CONFERENCE THEME: On Approaches
KEYWORDS: analytic framework, active living, parks and recreation, strategies and guidelines for active living

INTRODUCTION

This paper discusses the analytic framework for a research project that focused on how design
and planning strategies for park and recreation systems can encourage active living. Through an
assessment of various factors critical to active living, such as the quality of the built environment
and the residents’ perceptions, needs, and aspirations, the study emphasized the development of an
analytic framework that culminated in broad guidelines.

Funded by the Pottstown Area Health and Wellness Foundation (PAHWE), this research identified
critical components of the built environment to promote healthy lifestyles. Specifically, the research
focused on how design and planning strategies for parks and recreation can encourage active living
in Pennsylvania’s Pottstown Area. Strategically located at the intersection of the Manatawny Creek
and the Schuylkill River, the Pottstown Area’s proximity to Philadelphia, King of Prussia, and the
Schuylkill River accords it great importance in the region. PAHWF supports about 150,000 people
in this region—spanning Berks, Montgomery, and Chester Counties in a ten-mile area around the
Pottstown Memorial Medical Center. The geographical and neighborhood context map (Figure 1)
highlights the study area within the PAHWF’s ten-mile region. The core of building density is found
in three major urban centers : Pottstown, Boyertown, and Spring City. These areas are home to
commercial centers that support the surrounding suburban residential areas through employment
and the supply of goods and services. Many of the outer parts of the study area have been traditionally
rural and consist of agricultural land.
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However, as prime farmland is rapidly consumed, giving way to exurban and suburban development,
these classifications result in sprawling communities moving outward from the urban cores. These new
suburbs lack vital qualities seen in traditional, pre-war suburban development, including dense land
use, walkable neighborhoods, and multi-use zoning. The diversity provided by traditional suburban
and urban areas supports active living lifestyles and encourages interaction between residents. Urban
and suburban places share important characteristics, including the density of settlement patterns.
Exurban and rural areas have different connotations today, many of which are inextricably related
to land consumption and sprawl-related issues, and the Pottstown Area is not an exception in this

regard.

The analytic framework developed for the Pottstown study recognizes these disparate conditions and
allows the research to include relevant domains of active living in the context of distinct behavior
settings, planning strategies, and policy environments. The ultimate intent of this two-year study
was to provide relevant information and assessment related to the development of community

conservation plans, programs, and projects on parks and recreation to encourage active living in the
Pottstown Area.
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|.DEVELOPING ACTIVE LIVING FRAMEWORK

Several studies conducted within the last decade can provide a basis for an in-depth understanding of
the Pottstown Area in terms of health, wellness, and active living. A brief discussion of some of these

studies and their findings is critical in providing a developmental perspective for successful parks and
recreation planning or design strategies.

Two studies conducted by Barton Smith titled “A Health Assessment of the Pottstown Area: A Report
to the Pottstown Area Health and Wellness Foundation” (2004) and “An Independent Assessment
of the Health, Human Services, Cultural and Educational Needs of Montgomery County” (2006)
have useful implications for active living and parks and recreation for the Pottstown Area. The reports
acknowledged that improving the health of a community is a difficult and multi-faceted task that
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can only be accomplished through the involvement of all stakeholders. A physical environment that
fosters collaboration and protects the health of residents by encouraging healthy lifestyles and active
living is an essential first step in achieving this goal. A comprehensive and thoughtfully researched
report, “Back to Prosperity: A Competitive Agenda for Renewing Pennsylvania,” published in 2003
by The Brookings Institution Center on Urban and Metropolitan Policy offers sobering insights
into the current status of Pennsylvania, including southeast Pennsylvania. While recognizing
Pennsylvanias fundamental assets—its history, institutions, and industry, as well as the natural and
built environment—the report presents disturbing patterns that need to change before Pennsylvania
pulls out of this static growth pattern. Susan Landes (2006) conducted the “Parks and Recreation
Peer Study” for the Pottstown Metropolitan Region. The intent of this study was to establish goals
to coordinate parks and recreation opportunities among the region’s eight municipalities, which
included Pottstown. The “Pottstown Metropolitan Regional Comprehensive Plan,” which was
prepared by the Montgomery County Planning Commission in 2005, showed that, despite large
amounts of open space, the need to provide residents with recreational opportunities still exists.
The need for integrated planning, as well as the identification of areas in need of improvement, is
emphasized in the report.

A number of studies that deal with the geographical and ecological significance of the Schuylkill
River offer useful suggestions. “The Schuylkill Watershed Conservation Plan,” funded by the
Pennsylvania Department of Conservation and Natural Resources (DCNR) and The William Penn
Foundation, provides a guidebook for municipalities and conservation groups. Prepared in 2001 by
The Conservation Fund, Natural Lands Trust, and The Patrick Center for Environmental Research
at The Academy of Natural Sciences, the intent of the study was to articulate a long-term vision for
the Schuylkill River Watershed. The regional nature of the assessment makes the study attractive for
municipalities and non-profit institutions. The primary goals of the study were to: identify critical
conservation issues, conduct an inventory and assessment of land and water resources, and make
recommendations.

The foregoing discussion on related plans and studies conducted in the study area represents a useful
body of work in terms of identifying a variety of critical issues. Collectively these studies enhance our
understanding of the region and have been used as a springboard for this research. While there have
been many attempts to address the critical concerns of the Pottstown region, a comprehensive and
shared understanding or strategy is still absent. Similarly, an emphasis on the relationship between
built environment and active living is singularly lacking in current studies. Understanding the value of
comprehensive design and planning strategies in rectifying this situation takes on added importance.
In fact, environmental and policy interventions have been identified as the most promising avenues
for creating widespread improvements in physical activity, eating habits, and weight status (Lee and

Moudon, 2004).

I.1.ACTIVE LIVING

Active living can be concisely defined as a way of life that integrates physical activity into daily
routines (ALR 2010). It is a concept broader than just physical activity in the sense that it accounts
for physical activity in all spheres of human life—work, play, transportation, and household activities
as opposed to focusing on only leisure or recreational physical activity. Regular physical activity
is important because it improves the quality of life and reduces the risk of chronic diseases like
coronary heart disease, stroke, high blood pressure, Type 2 Diabetes, and some cancers (HHS Press
Office 2008). When viewed through the lens of active living, health benefits associated with physical
activity can be accrued in a variety of ways, such as walking or bicycling for transportation, exercise or
pleasure, playing outdoors, working or gardening in the yard, climbing stairs, and using recreational
facilities.
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|.2. ECOLOGICAL MODEL OF ACTIVE LIVING

‘The Ecological Model of Four Domains of Active Living (Sallis, et al. 2006) is used to direct this study.
In this four-domain model of active living, the outcome of interest is behavior, which occurs at the
intersection of people and place. Drawing from a socio-ecological perspective, place is conceptualized
in terms of behavior settings (Barker 1968, Rapoport 1990, Reed 1996), bounded places where
particular activities occur. These settings provide cues or signals for appropriate rules and behavior.
Both objective and perceived features of the built environment are involved in transmitting cues or
signals about appropriate behavior. Characteristics like the size (length, breadth, etc.) of a setting
and presence of physical elements in the setting refers to objective features, while perceived safety or
comfort of a particular setting refers to subjective features of the built environment. The subjective
features are more often linked to the larger sociocultural context within which settings are embedded
and vary between people or groups. Thus, in examining behavior within the context of settings, the
larger sociocultural milieu of the people and groups involved plays a significant role.

According to Sallis’s model active living occurs in four important domains of life:

1. Active recreation can take place in neighborhood parks in a variety of settings that include
athletic fields, building structures for recreational activities, community gardens, sports fields,
children’s play areas and so on.

2. Active transportation refers to any method of travel that utilizes human energy but most
commonly refers to walking and biking.

3. Household activities are located in the home environment and include a wide range of activities.
Some household tasks involve physical activity like household chores and gardening. The use
of laborsaving devices and use of electronics (computers, gaming systems, and television)
decrease physical activity and promote sedentary behavior.

4. Occupational activities usually refer to work environment for adults and school environments
for children, youth, and young adults.

Within each of these domains of life, multiple levels of influence exist, ranging from intrapersonal
or interpersonal variables to policy variables. The intrapersonal variables relate to individual
preferences, as well as biological and psychological factors that influence an individual’s perception
of the built environment through active living. Interpersonal variables refer to the social and cultural
environment, while policy refers to macro-scale societal variables, such as incentives for an auto-
oriented lifestyle in the United States.

In addition, the natural environment and information environment affect active living. The natural
environment consists of elements (like weather and topography) that influence air quality and ease
of active living (like walking or biking). Information is present in every setting, and promotion of
sedentary activities is especially ubiquitous in the United States. The information environment refers
to elements of mass media and communications including news, advertising, billboards, and radio
and television programs. Some elements of the information environment cut across domains/settings
(like mass media sports programs that encourage passive viewing) while others are site-specific (like
advertising of particular programs in a health club or television at home).

The model developed by Sallis, et al. (20006) is effective in capturing the complexity of the relationship
between the built environment and active living in a general or universal context. It is, however, too
broad in its scope and application for critical insights into design and planning interventions. In order
to encapsulate the specific conditions particular to our study in a focused manner, certain aspects of
the model were revised and adapted. The resulting analytic framework was designed specifically for
our study, but retained holistic characteristics of the Sallis model.

The myriad but neatly defined social contexts in the ecological model do not fully embrace decision-
making approaches on issues that impinge on the built environment at large. For example it is not
clear how social determinants for management structures and partnerships help or impede active
living strategies at the micro or intrapersonal level (Stewart 2009).

Understanding how design or planning decision-making mediates between the micro, meso, and
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macro levels (Bronfenbrenner 1979) is essential to developing socially viable, politically feasible, and
environmentally responsible approaches (see Figure 3). Without substantive operational dimensions,
a conceptual model cannot adequately address the multifaceted aspects of active living strategies.

While the sensibility of the Sallis model provides a comprehensive vision of the complexities and
intricacies of the relationship between active living and community dynamics, the model falls a little
short of providing tangible strategies for making active living an integral part of parks and recreation
systems and does not fully address the question of what needs to change in the existing context
(Stewart, 2009).

2.ANALYTIC FRAMEWORK OF STUDY

The Sallis model, which is based on a priori and cross-disciplinary knowledge, is a useful springboard
for the development of our analytic framework because it encapsulates the complexity of the
relationship between the built environment and active living in a wide-ranging context. While there
are similarities, there are also certain noteworthy differences. The characteristics that are substantially
different in our analytic framework can be summarized as follows:

e Focus on the built environment at three scales necessary to affect change in order to
encourage active living: macro or policy environment at the regional level and beyond;
meso or community-level issues and park systems; and micro or individual neighborhood
characteristics, as well as design and management of parks.

* Empbhasis on social and physical factors that directly relate to design and planning dimensions
of parks and recreation systems.

* Knowledge and insights generated through an understanding of universal concepts and their
relevance to a particular situation; or in other words a holistic view of a particular place—i.e.
the Pottstown Area.

2.1.ACTIVE RECREATION AND ACTIVE TRANSPORTATION

This study specifically focuses on two of the four domains of active living identified in Sallis's model:
active recreation and active transportation. The reason for this selective emphasis is that parks and
recreation opportunities most closely align with these two domains. Active recreation is focused on
the physical activity within parks, and may be associated with availability and appropriateness of
facilities.

Active transportation underscores an easily overlooked aspect of active living: getting to and from
parks. Park features have been found to be more important than proximity to home (PCPES 2008),
suggesting that people visit particular parks within a network for specific facilities, rather than
visiting parks closer to home. Once park distance exceeds a walking distance (half a mile is the
general standard or estimate), it is perfectly reasonable to assume that other forms of transportation,
especially automobiles, will be used. In this case, the opportunities for active transportation as an
integral part of active living are lost.

Though it is useful to conceptualize the two domains (active recreation and active transportation)
separately, in reality many of their elements are closely interrelated and interconnected. For instance,
while street network patterns are part of the active transportation domain, they also have bearing
upon recreational opportunities by providing easy (or potentially problematic) access to parks and
trails (part of the active recreation domain).

2.2 DEFINING THE ANALYTIC FRAMEWORK

In our analytic framework (Figure 2) two of the four domains of active living in the Sallis model—
active recreation and active transportation—are especially highlighted. Thus, in structuring this
research, we holistically consider both domains of active living in the context of distinct behavior
settings and policy environments. The behavior settings under investigation in this study are the
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neighborhood environment and recreation environment. Within each of these settings we specifically
focus on the existence of and access to pedestrian/bike facilities and parks/trails as well as their
particular characteristics. Within the policy environment, this study concentrates on zoning codes,
land use policies, and management structures and partnerships as they relate to active recreation and
transportation.

policy » zoning codes E ;
. * parks and recreation I 1
environment s healfhcare :
' 1

built + neighborhoods ! @ ]
. * pedestrian/bike facilties [} 2 @ 1
environment « morphology i 5 =
(=1 )

active L 35!
. - activities & groups 'S
recreatlon . programs : E g- :
[T §

- demographics 128

people  health living e ® )
« physical activity g

1 y

active transportation - walkability ! !
future growth + accessability i 1
land use - environmental concerns || 1

Figure 2: Analytic Framework of Study

Management structures that promote partnerships are crucial at all stages in the analytic
framework—from people to policy levels. Our framework acknowledges that the large number of
municipalities affects active living in the study area. To encourage viable active living strategies,
thoughtful multi-jurisdictional planning and land use initiatives that result in working collaborations
with surrounding townships and boroughs are vital. The parks and recreation field must recognize
the need for developing viable partnerships with related fields and to become more integrated in
active living strategies.

When examining behavior settings, we concentrate on groups that are likely to be insufficiently active
or inactive. This is motivated by the need to understand the reasons for inactivity, and in doing so,
develop strategies to increase activity levels of groups that would benefit most from increases in levels
of physical activity. In other words, we emphasize high-leverage groups (Stokols, 2000) that are likely
to benefit the most from successful physical activity interventions. Thus, the focus of this study is on
behavior that takes place at the intersection of specific groups and environments (Figure 2)

2.3. COMPONENTS OF THE FRAMEWORK

The socio-ecological perspective of active living is employed to direct this study because it allows for
the incorporation of a wide range of factors at multiple scales with an emphasis on micro-, meso- and
macro-level scales. Micro level is the smallest of the levels of the environment, akin to the individual
at the neighborhood scale, the meso level is the middle ground, and deals with the communities in
the region, while the macro level represents the largest level, dealing with institutions and policies.

Because ecological analysis takes a place-based perspective, it is particularly suited to the study of
issues related to active living, as physical activity tends to be a place-based activity. Specifically,
these scales allow valuable and holistic insights into design and planning strategies for the parks and
recreation system.
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* At the macro-scale, we examine land use policies and zoning codes as they relate to active
transportation and active recreation. We conclude by examining partnerships/organizing
structures with respect to Planning Commissions and Parks and Recreation agencies as they
work to meet the needs of the Greater Pottstown Area. Figure 3 illustrates how these various
elements are interrelated and interconnected.

e At the meso-scale, we focus on pedestrian/bike facilities and streetscape elements that promote
active transportation and provide links to parks and recreational facilities.

* At the micro scale, we then investigate parks at the neighborhood scale in terms of the facilities
offered and user groups (children, adolescents, young adults, adults, and seniors).

The analytic framework of this study allows the concept of active living to be considered with regard
to multiple scales of influence. It entails complex feedback loops involving behavior as signified
by the two domains of active living;: active recreation and active transportation. Such a framework
represents the interface between people and environment and creates a reciprocal relationship among
all the critical elements (Figure 3).
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Figure 3: Diagram of Study Elements
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2.4.ANALYSIS OF PARKS AND RECREATION SYSTEM

Our analytic framework is based on a structure that enables a complex understanding of how
parks and recreation spaces represent a significant resource for active living. As municipally owned
amenities, they are free and accessible to the public. As a network or system, parks and recreation sites
potentially offer a range of facilities that accommodate all age groups.

A majority of studies correlate proximity to parks with increased physical activity (PCPES, 2008).
The literature on physical activity and parks points to three characteristics that affect park usage for
recreational physical activity: accessibility, availability, and quality of amenities (Cohen, et al. 2007).
Other researchers have noted that in addition to location and park features, three additional factors
are important for users: programming, outreach, and safety and maintenance (PCPFS 2008).
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Figure 4: Diagram illustrating the process of identifying gaps in knowledge and creating guidelines
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Any single park within the overall park system is located in proximity to a certain proportion of the
overall population. It is also located within a unique configuration of street networks, which affects
access by walking, bicycling, private and public transportation. The relationship of street networks
and the population helps to determine the overall accessibility to the individual parks. When taken
as an overall park system, the aggregated access reveals the percent of the population with access to
the combined facilities of the park system by transportation mode.

While at least one half of the activity occurring in parks is physical, people visit parks for a variety
of health-related reasons. Approximately 80-percent of Americans use local parks and recreation
facilities (Henderson 2005) and not just for physical activity. Many common non-sports activities
are important and merit further study. Connections to the natural environment, contact with others,
and experiences with historical and cultural narratives contribute to a well-rounded park network.
This suggests that creating well-rounded parks and recreation spaces may encourage more local
visitation, thereby potentially increasing the prevalence of active transportation. To these ends, the
Pottstown study evaluated the parks network based on three crucial factors: accessibility, availability,

and quality.

Successful interventions in the built environment “should (a) ensure safe, attractive, and convenient
places for physical activity (Sallis, et al. 2006).” Many factors influence active living and the urban,
suburban, exurban, or rural context presents a host of issues that emanate from these settings. Sprawl
and the character of development affect the way people use the built environment for physical activity.

3.USING THE ANALYTIC FRAMEWORK

The intent of our research is to provide information about community conservation plans, programs,
and projects on parks and recreation. Our research provides an ontologically coherent framework for
analysis of design and planning strategies that encourage active living. It is therefore essential that
the key stakeholders, and professionals such as land regulators, planners, and designers, benefit from
practical applications of the methods, design criteria, and performance standards resulting from this
study. To this end, our comprehensive framework includes four critical areas that impinge on active
living: profile of the people, assessment of the built environment, assessment of parks and recreation,
and partnerships and management.

3.1.IDENTIFYING KNOWN VARIABLES

The outcomes of this study were achieved in two phases. The first phase collected data, which
included the local and regional context (historical, cultural, environmental, transportation); related
plans and studies; demographic profile of the study area, including residents’ physical activity
levels; built environment issues including sprawl, zoning, and pollution; parks and recreation
characteristics, including park types, scale, naturalness, location and access, diversity of uses, and
facilities; and management structures, partnerships, and stakeholders. Phase I also identified issues
in the Pottstown region within the scales of the framework, which entailed not only understanding
the region as a whole, but also comprehending the needs of its multifarious communities (Figure
1). The four elements of the analytic framework (graphically illustrated in Figure 2) translated into
broad types of data collection and analysis, categorized as follows: the built environment, people,
parks and recreation, and partnerships and management. Various sources for data collection were
used, including: census databases, regional reports, GIS-based maps, and on-site observations. As
information was compiled, it became clear that particular components of the framework had no
available data—most notably absent was data on behavioral factors influencing physical activity.

Phase I concluded with a comprehensive plan for obtaining the missing data. Interviews with
stakeholders, telephone surveys, and focus groups helped frame the behavioral patterns of the
community in relation to active living. This and the previously mentioned data filled in the
analytic framework. It was determined that certain variables affecting active living had not been
fully considered by the Pottstown community—these areas became the targets for improving the
community’s parks and recreation systems (as illustrated in Figure 4).
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3.2. DEVELOPING GUIDELINES

The second phase linked findings and conclusions from Phase I research to planning objectives, issues
and characteristics, recommendations, and implementation strategies. Based on data collected from
focus groups of stakeholders and end users, Phase II culminated in guidelines regarding development
strategies for the built environment and parks and recreation system. These guidelines influence
variables that are not currently considered in relation to active living. As such, these variables are
the untapped potential for improving active living within the community. The method for these
guidelines consisted of an evaluation of key behavioral factors for park visitation and active living, an
assessment of the “well roundedness” of parks, and the identification of models for planning parks
systems. In general, the process can be summarized as follows:

Planning Objectives:

Planning objectives can be defined as the most fundamental tools underlying all planning, design,
and strategic activities. To this end, a set of “planning objectives” or guiding urban design principles is
articulated, which guide strategies for promoting active living through parks and recreation systems.

Issues and Characteristics:

This part comprises an explanation of the planning objective and its significance, including a brief
discussion of the problems to be resolved in order to provide a broad context for the planning
objective. A clear and concise description of the essential qualities and characteristics the environment
should possess to resolve the identified problems. The description is broad and evocative, but has a
certain degree of specificity.

Recommendations:

These are statements that suggest relevant planning or design strategies for resolving or alleviating the
identified problem(s) in order to achieve a desirable or essential environmental outcome.

Implementation Strategies:

This section consists of descriptions of opportunities for improvement that provide actionable
strategies for implementation if applicable.

The analytic framework allowed the articulation of planning objectives, issues, and recommendations
on the nature of the built environment in that impinge on the parks and recreation system and active
living. These related to a number of larger regional issues such as prevention of sprawl land loss,
creation of integrated networks, and alleviation of environmental concerns.

Many issues related to partnerships and organizational structures, as well as impediments to
collaboration among municipalities or community organizations in the study area, were integral
parts of the research.

The framework was used to produce viable strategies for the parks and recreation system in the region
at multiple scales—neighborhood, community, and region. Figure 4 highlights how the process
of generating guidelines functions within various scales of intervention. In the end, the analytic
framework identified positive assets for each community and opportunities for promoting active
living, delivering a set of guidelines that local policy-makers can easily institute.

The analytic framework provided a background and the context for planning objectives,
recommendations, and implementation strategies for the parks and recreation system in the study
area. The planning objectives provide a tool kit capable of application to any municipality within the
study area. The validity of the framework resides in the fact that immediate action can be taken on
any or all issues. The approach covers the following key topics:

e A review of the literature on parks and physical activity, including a discussion of the
importance of well-rounded parks.

* An overview of four key behavioral factors, which describe the choices people make related to
park visitation and physical activity.
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* An explanation of the parks assessment tool developed during the course of this study. This
tool assesses well roundedness in parks according to four primary categories of opportunities:
physical activity; contact with nature; social connections; and connections with history,
culture, and sense of place.

 Three models for parks systems: the walkable network; well-rounded destinations; and a
blended approach. Each model is appropriate for different densities of the built environment,
and takes into account people’s behavioral choices. This part also provides information on
specific actions and parks to be improved.

* Guidelines for planning at the system level and design guidelines specifically applicable to
individual parks. These guidelines are intended to be taken into consideration during the
planning and design phases of implementing the models for parks systems.

Itis beyond the scope of this paper to delve into a detailed discussion and analysis of the guidelines that
resulted from this analytic framework. Figures 3 and 4 delineate the planning and design objectives
derived from this approach that formed the basis for our recommendations and implementation
strategies. Suffice it to say that these guidelines are essential to influence changes in behavior at
multiple levels—ranging from the intrapersonal to the policy levels—in order to enhance active
living through the parks and recreation system in the Pottstown Area.

CONCLUSION

While there have been many attempts to address the critical concerns of the region, a comprehensive
and shared understanding or strategy is still lacking. An emphasis on the relationship between built
environment and active living is singularly lacking in current research and studies. Environmental
and policy interventions have been identified as the most promising avenues for creating widespread
improvements in physical activity, eating habits, and weight status. The analytic framework of this
study proposes an interdisciplinary and multi-level approach to promoting active living lifestyles
consistent with ecological principles.

The framework targets domains that have implications for the built environment. As represented in
the conceptual model, active living includes a wide range of activities. The concept of active living
allows for a deeper understanding of physical activity and shifts the emphasis from solely exercise
to the manner in which physical activity is perceived. The built environment has the potential
for a strong impact on active living and can facilitate or constrain physical activity. Providing the
necessary infrastructure that supports active living behavior through parks and recreation planning
is of paramount importance.

The analytic framework of this study was developed to allow relevant domains of active living
to be examined within the context of distinct behavior settings, planning strategies, and policy
environments. The identified behavior settings under investigation exist within the neighborhood and
recreation environment. Ultimately, the intent is to provide information related to the development
of community conservation plans, programs, and projects on parks and recreation. It accomplishes
this by providing new insights into community plans encouraging active living.

Based on the initial response to the outcomes of this research, it has become clear that land regulators,
planners, and designers will benefit from practical applications of the methods, design criteria, and
performance standards suggested by the study. When incorporated in policy documents, they could
offer insights into development strategies for active living in similar towns in Pennsylvania. Our
comprehensive analytic framework, which includes four critical areas that impinge on active living:
profile of the people or the community, assessment of the built environment, assessment of parks and
recreation, and partnerships and management structures, will yield fruitful data for future research
and allow further refinement during the implementation process.

When dealing with the complexity of issues involved in this research, some concerns could not be
fully addressed as conceptualized in the analytic framework and warrant further study. For instance,
given the enormity of the planning and design process for encouraging active living through the parks
and recreation system in the study area, many budget and equity issues for various municipalities
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were not fully tackled. These issues have significant implications for not only partnerships and
management structures in the area, but also for planning and development strategies. In this context,
it would be worthwhile to continue investigating these issues and develop compelling strategies for
municipalities to merge or consolidate resources more effectively.
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Regenerative Suburbanism:
LIRR Long Island Radically Reconsidered

Tobias Holler
New York Institute of Technology, New York, NY

ABSTRACT:

This paper presents the author’s design research on suburban sustainability, developed in collaboration with Ana
Serra, Katelyn Mulry and Sven Peters. Our entry “LIRR Long Island Radically Rezoned” was selected as one of
7 winners of the 2010 ‘Build a Better Burb’ ideas competition and won first prize in the D3 Natural Systems
international design competition 2010.

Current paradigms of sustainability such as efficiency and conservation are merely slowing down but not
preventing the process of resource depletion and environmental degradation. A more ambitious approach is
required: Regenerative design integrates processes that are conducive to renewing sources of energy and materials,
creating closed loop systems that fulfill the needs of society while preserving the integrity of nature. Regenerative
design is the biomimicry of ecosystems aiming to create optimized, holistic frameworks for systems that are
absolutely waste-free. We have studied Long Island, NY for its potential to become a regenerative region.

Long Island’s most unique and defining condition is that of containment and the island itself — a spatial entity
unable to expand beyond its own footprint. By conceptually capitalizing on this ‘insular’ condition we developed
our Living Island proposal, applying closed loop principles on a macro scale: water, energy and waste neutral and
100% local food production.

By drawing on the metabolism of the island to provide a regenerative natural environment and to create synergies
between the various resource streams the current administrative structure is eliminated in favor of a ‘proximity-to-
mass-transit’ based subdivision. The variations in existing density and frequency of train stations create an organic
and supremely functional land use pattern — the Smart Cells.

Capitalizing on the densification potential of the downtowns, the perimeter of each Smart Cell will be re-
naturalized overtime as residents move into the newly developed downtowns, ultimately creating a continuous
restorative fabric for recreation, agriculture, and ecological corridors.

CONFERENCE THEME: Approaches
KEYWORDS: Regenerative design, suburban sustainability, densification, renaturalization, closed loop thinking

I.INTRODUCTION

This paper presents the author’s design research on suburban sustainability, developed in collaboration
with Ana Serra, Katelyn Mulry and Sven Peters. It was selected as one of 7 winners of the 2010 ‘Build
a Better Burb’ ideas competition' and won first prize in the D3 Natural Systems international design
competition 20102

2.A REGENERATIVEVISION FORA LIVING ISLAND

Current paradigms of sustainability such as efficiency and conservation are merely slowing down
but not preventing the process of resource depletion and environmental degradation. A more
radical approach is required: Regenerative design integrates processes that are conducive to renewing
sources of energy and materials, creating closed loop systems that fulfill the needs of society while
preserving the integrity of nature. Regenerative design is the biomimicry of ecosystems aiming to
create optimized, holistic frameworks for systems that are absolutely waste-free.

Applying these principles on a regional level in the US will result in a fundamental restructuring of
our predominantly suburban territories. We have studied the aging suburban fabric of Nassau and
Suffolk Counties on Long Island, NY for its potential to become a regenerative region. Sixty years
after William Levitt built his first subdivision on the potato fields of the Hempstead Plains, Long
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Island once again will serve as a testing ground for new settlement patterns (Fig.1).

Long Island’s most unique and defining condition is that of containment and the island itself —
a spatial entity unable to expand beyond its own footprint. By conceptually capitalizing on this
‘insular’ condition we imagined Long Island as a ‘Living Island’, applying closed loop principles on
a macro scale: water, energy and waste neutral and 100% local food production — a completely self
sufficient and waste free island.

Fig. 1: Acrial View of LIRR Long Island Rdiclly Rezoned

3.SUBURBAN SELF SUFFICIENCY

The concept of self sufficiency is indeed a radical notion for suburbia, a settlement typology that was
never meant to stand on its own, but rather was conceived as a mere extension or supplement to the
metropolitan condition. Enabled by increasing advances in transportation infrastructure (first horse
carriages, then trains, then freeways) people could work in the big city but where able to live outside
its overcrowded neighborhoods, in romanticized versions of the cabin in the woods with the luxury
of space.

Contemporary suburbia however can no longer be understood as the antidote to the metropolis.
Today Long Island, like many other suburban regions, is facing several pressing social and
environmental issues. Increasing traffic congestion, urban sprawl, depleted aquifers and storm water
runoff are just some of the environmental problems, threatening both the balance of the eco systems
as well as the health of its inhabitants and the socioeconomic structure of the communities. The lack
of walkable communities with affordable housing options, diminished viability of small businesses
due to higher taxes as well as increased social inequity started to erode the social fabric and created
blighted conditions more commonly associated with urban inner city neighborhoods. The concept
of increased quality of life by living in close contact with nature with ample access to light and clean
air has long been lost since most of the natural landsc ape has disappeared under a sea of asphalt
for roadways and parking lots. Suburbia’s last vestige of nature, the infamous front lawn, consists of
non-native vegetation requiring regular input of chemical pesticides and large quantities of water to
be maintained. ?

Some of the answers to these problems can be found by looking into the past, at Long Island’s prewar
landscape of compact small towns connected by mass transit, a settlement pattern that has been
largely ignored since the postwar boom. Unlike other, more recently developed suburbs, Long Island
is blessed with the existing mass transit infrastructure of the Long Island Railroad, already the busiest
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commuter railroad in the country’ with the potential to once again become the infrastructural

backbone of the island.

Many of the social and environmental issues of suburbia are linked to the excessive land use of
suburban sprawl. Long Island’s density is 30 times lower than that of Manhattan. Suburbia can no
longer be understood simply as a residential extension of the city and therefore needs to generate its
own economic viability. This will most likely be achieved by creatively retrofitting its downtowns and
introducing urban characteristics such as density, proximity to services, programmatic diversity and
efficient mass transit. Long Island will be learning from Manhattan.

Lastly, Long Island has the opportunity to fundamentally rethink or rather rediscover its relationship
with nature. The relatively low density of suburbia coupled with the densification potential of the
downtowns present a unique opportunity to reintroduce large amounts of open space to the island
and yet increase its overall population capacity.

CPEN SPACE TRANSIT DOWNTOWNS
LIx0S = 5002 sg mies 172 il racius = 0 70 8 miles
100 LIRR stations = 70 sq miles.

HIGH DENSITY MYDROPCSIC FARMING LI population = 3,164,161 pecple
70084 growing arealperson 1.3 i subarban fabeic|
13,164,101 people = 1,827 235 people in T 5q mées
= 1) 5 miles growing ared on bwo levels Required Downiown density
= BB % 5 fes faming foolpent = 22,285 peoplelsq mde
= B% ef LI
EXISTING SUBURBAN FABRIC
425 04 5q relas.
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11% OPEN SPACE =3amolu
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== Open Space

Administrative Structure LIRR

Fig. 2: Land Use and Density Proposal

4.LAND USE AND DENSITY PROPOSAL
4.1 OPEN SPACE (50%)

Currently only 11% of Long Island is designated as protected public open space while the rest is
covered in a continuous suburban fabric. Over the past years Long Island has continuously fallen short
of the open space preservation goals outlined by the Department of Environmental Conservation’
and final build out of the island is expected to take place within the next decade®.

In order to create a balance between manmade and natural systems, which have the potential to
offset the human footprint, we propose a radical rezoning of Long Island by assuming that for each
unit of developed land we would set aside an equal amount of open space for habitat restoration and
ecosystem services, creating 600 square miles of re-naturalized open space, bringing back long-lost
local ecosystems such as the native grasslands of the Hempstead Plains — once one of the few true
prairie landscapes on the East Coast’(Fig.2).
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4.2 AGRICULTURE (8%)

There is a long history of farming on Long Island and this can be optimized; we propose 95 square
miles of high density hydroponic farming on two level structures which would enable us to grow all
food for all Long Islanders locally®. Food would be grown in indoor farms under light weight, ETFE
plastic covered dome structures - we have named them Bucky Farms - which would be distributed
across the island, clustered within the re-naturalized open space areas alongside green utilities such
as waste and water treatment facilities. The farms double as ‘digesters’ of organic waste (the majority
of household waste) which can be used as soil amendment and compost, solving part of the growing
waste problem as well.

4.3 MIXED-USE DOWNTOWNS (7%)

Absorbing the population from the re-naturalized areas into the downtowns requires a downtown
density of approx. 23,000 people per square mile’. Even though this is almost 10 times the existing
overall LI density, it is only about 60% of the average density of Brooklyn'.
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Fig. 5: Regenerative Strategies Diagram

4.4 EXISTING SUBURBAN FABRIC (35%)

We further assumed that the remaining suburban fabric outside the downtown areas would not be
densified, in order to maintain the existing suburban lifestyle for those not willing to live in higher

density.

5.RESTRUCTURING
5.1 SMART CELLS —TRANSIT-BASED LAND USE LOGIC

The organizing and restructuring of the proposed land use is based on the Smart Cell logic. While
the existing spatial organization of Long Island is largely based on the automobile, we imagine the
Radically Rezoned Long Island as one that is based on transit infrastructure. By appropriating a
geometric logic found in nature and defined by the Voronoi diagram (Fig.3) the locations of the 100
existing Long Island Railroad stations within Nassau and Suffolk Counties are used to generate a new
polygonal subdivision pattern based on proximity to mass transit — the Smart Cells. The perimeter
of each Smart Cell — the areas furthest away from a train station - will be re-naturalized overtime
as residents, encouraged through tax incentives and a healthier, more social lifestyle, will move into
the newly developed downtowns. Over time this process will create a restorative connective fabric
for habitat, recreation and agriculture, a 50/50 balance between nature and man-made. Variations
in existing population density and location of train stations create a very organic and supremely
functional pattern (Fig.4). More than just a new land use logic we imagine the Smart Cells as a
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new transit-based administrative structure for the island, replacing the fragmented and inefficient
jurisdictions of today.

5.2 TRANSPORTATION: TOWARDS 100% CLEAN ENERGY

The existing network of the Long Island Railroad was designed as a spoke and hub system, providing
excellent East-West connectivity between Long Island and New York City, but providing no North-
South connections within the island. This is symptomatic of the view of suburbia as an extension of
the city and a different understanding of suburbia will require a different transportation model. To
provide the required north south connectivity we propose to repurpose some of the island’s existing
car-based infrastructure into ‘EcoBoulevards’ with reduced car lanes, light rail and a system of bio
swales for storm water management and natural treatment. Along with a hybrid bus system to
connect the remaining suburban fabric to the downtowns and an extensive bike trail network within
the re-naturalized areas, a transport infrastructure based on 85% clean fuel can be implemented, with
the remaining 15% from cars likely transitioning towards clean and hybrid vehicles through new,
increasingly affordable technologies, incentives or tax benefits (Fig.4).

5.3 RENEWABLE ENERGY

Through implementation of rigorous retrofitting energy efficiency standards to first significantly
reduce existing demand and solar thermal technology for all existing and new buildings the electricity
demand will be reduced to the extent that an array of 500 offshore wind turbines along the Long
Island’s south shore will create enough electricity to supply all of Long Island (Fig.5). Though

ambitious in scale this would be an extension of a project already under way .

5.4 ZERO WASTE TO LANDFILLS

A closed waste stream loop would be implemented in which glass and metals would be recycled,
organic waste (including paper and plastics) would be turned into energy in a waste-to-energy plants
or soil amendments and compost for agriculture''.

5.5 WATER NEUTRAL

A significant amount of LI’s water is used for irrigation. After significantly reducing demand through
smart irrigation technologies and use of native or adapted grasses and vegetation we will be able to
meet all water demand by capturing only 6% of the rainwater that falls on Long Island'* '3 . Long
Island’s stressed aquifer will not only not be further depleted but recharged by significantly reducing
the amount of pervious surfaces. Waste water will be treated and reused as grey water, for irrigation,
distributed through a public grey water network.

6.DOWNTOWN REVITALIZATION STRATEGIES

In order to achieve the required density of the downtowns and to revitalize vacant areas, we developed
several urban typologies and tested them on the example of Hicksville’s downtown, a hamlet located
within the Town of Oyster Bay in Nassau County (Fig.6). Rather than creating density by imposing
an urban model of high rise apartment buildings we were looking for ways to achieve density while
maintaining essential suburban qualities. On the most basic level we believe that this means primarily
four things: low rise construction with a maximum of three stories, individuality (for example in the
form of a ground floor entrance directly off the sidewalk), privacy (especially a private outdoor space
directly attached to the residence) and access to light and nature. Successful built examples such
as Siedlung Halen in Switzerland' or Borneo Sporenburg in the Netherlands" demonstrate that
substantial density can be achieved while observing these parameters.

156 ARCC 201 | | Considering Research: Reflecting upon current themes in Architecture Research



Fia-A-Block

Mall Chopper Resi-Dense
Fig. 6: Urban Typologies for Downtown Revitalization

6.1 FIXA BLOCK

Even though Hicksville downtown has a street grid and block structure it is virtually non-existent
spatially, since the majority of the downtown blocks are given over to surface parking for LIRR
commuters. This lack of public space definition along with the absence of civic and commercial
programs to generate activity makes for a pretty dead public life. Our first strategy “Fix A Block” aims
to remedy this condition: the blocks are being wrapped with a one story liner of public and retail
program built to the lot line, parking continues to be provided in form of a covered parking structure
in the center of the block and a carpet of low-rise, high-density housing with private outdoor spaces
is layered on top.

6.2 MALL CHOPPER

The same typological approach is employed on the large underutilized surface parking areas su
rrounding shopping malls which are subdivided into small blocks that echo the small grain of the
surrounding context.

6.3 RESI-DENSE

In order to densify the existing residential fabric within the downtown area, additional units are
inserted around existing single family homes, carefully negotiating the requirements of privacy,
individuality and access to light and nature of both the existing as well as the new residences.

6.4 RE-CENTER

We believe a central civic space is an important ingredient for a successful downtown revitalization.
In our proposal this new vibrant downtown ‘piazza’ is centered around the train station, celebrating
transit and creating an extension of the public space of the Eco Boulevard thus connecting the train
station to civic life. The surrounding buildings would have a slightly higher density and consist of
more urban residential typologies that could be used as college dorms and for intergenerational or
assisted living.
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7. THETIME FOR CAUTIOUS THINKING IS OVER

Even though this proposal to radically rezone Long Island may seem utopian in its scope, it is
completely feasible from a technological point of view and we believe that it would significantly
improve the quality of life for all Long Islanders.
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Research into drawing and building
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ABSTRACT:

This paper introduces two case studies of the role of representation and specifically drawing in the process of
designing buildings. These case studies are Notre Dame du Haut at Ronchamp by Le Corbusier and All Saints
Church in Brockhampton, England by William Lethaby. The described investigations are preliminary case
studies whose goal is to establish a methodology for a larger body of research concerning the use and role of
drawing in architectural practice and theory in different moments in time. This research will lead to examining
nature of architectural representation and its influence on the current condition of architectural thought and
practice.

CONFERENCE THEME: On Approaches
KEYWORDS: Archives, Drawing, Building, Representation

INTRODUCTION

This paper is the result of a research project that was funded by a Scholarship and Creativity grant
awarded by Montana State University and conducted in the summer of 2008. It analyzes two
preliminary case studies of the role of drawing in the process of architectural design and its influence
on the constructed building that is a results of that design process. Buildings chosen for these
case studies are Notre Dame du Haut at Ronchamp by Le Corbusier and All Saints Church in
Brockhampton, England by William Lethaby.

These two explorations are conceived as preliminary studies for a series of further investigations
that will share the same or similar methodology and will result in a wider and more comprehensive
body of research which will focus on the study of the relationship between buildings and their
representation and on the role of that relationship in the shifts in theory and practice of the discipline
of architecture. The primary goal for the two preliminary studies described in this paper is to develop
a methodology that will be then employed in the remaining case studies.

I.THE QUESTION OF ARCHITECTURAL REPRESENTATION

The relationship between building and its representation is essential to architectural practice. As
Robin Evans said architects do not make buildings, they make drawings of buildings. (Evans 1997)
For the past few hundred years, the basic task of an architect has been to imagine, visualize and
represent a building to be built. Throughout the creative process of design the architects have used
different kinds of drawings to communicate and manifest different ideas about the building to
themselves and to others. At the end of this process the architect produces a set of drawings which
describes the final design of the building and constitutes a set of instructions for others to follow in
construction of the actual building. Thus, drawing as a tool for communicating either with oneself
or with others is a crucial element of architectural practice.

In recent years many architectural critics and scholars have shown a strong interest in various aspects
of architectural representation. People such as Alberto Perez — Gomez, David Leatherbarrow ,and
Robin Evans (Perez-Gomez 2000, Leatherbarrow 1998, Evans 1997) have focused their attention
on understanding the nature of architectural drawing — in history as well as in the present - and
its relationship to the built building. The reason for architectural representation becoming the
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subject of architectural research in the past decade is that the relationship between drawing and the
building is right now at the critical moment of its development. The advance in digital technology
in drawing, modelling and fabrication has brought architectural practice, as we know it, to the point
of radical change. All the modelling software such as 3DMax, Rhino, Form Z and tools such as
CNC (computer numerical control) machines and 3D printers allow for creating visual / digital
representation of an object (such as building) and then direct production of that object without
involvement of another human being. Thus, the new software and tools focus on eliminating the
gap between the process of drawing an object and the process of building that same object. That
means that one of the crucial moments of interpretation, translation and communication between
the designerand the builder, between the drawing and building, is eliminated.

This kind of change in the creative process of designing and building is so radical and so crucial to the
profession of architecture that it brings to mind a comparison with the processes that were initiated by
the Renaissance appearance of the widespread use of architectural drawings, such as plans, sections,
elevations and most of all perspective. Until that moment the work of the architect was synonymous
with that of the builder. Since the architect and the master builder did not have sufficient tools to
imagine and visualize the building and its space ahead of time, the building was designed as it was
being built. The way that the builders communicated with each other was through sets of geometrical
rules and instructions that were memorized and applied to the layout and the fagade of the building
or through full size templates used in the tracing shops for design and repetition of specific parts of
the building. (Fitchen 1961) Thus, before the Renaissance there was no actual distinction between
the process of design and the process of building. With architects visual imagination empowered by
the renaissance linear perspective they were now able to use those and other architectural drawings
— plans sections and elevations as tools for finalizing and presenting their designs on paper and prior
to the beginning of construction. Since the architect was now able to communicate with the builder
with a substantial degree of precision he was also able to remove himself from the physical process of
building. Thus, the use of drawings — roughly the same as architects have been practicing until now,
allowed for the work of the architect to be separated from that of the builder and allowed for the
profession of architecture to become its own independent entity

Digital technology is today employed in almost every architectural office and all architecture students
learn how to use digital modelling and fabricating tools. Quite often though the fascination with
the efficiency, smoothness and the “coolness” of the new media leaves us blind to its real cultural
implications.

I believe that taking part in that moment of radical change puts us in a position that has advantages
and disadvantages at the same time. The disadvantage is that being intimately engaged in the changes
that are taking place we do not have enough space and objective view to be able to really understand
what is happening. The advantage of our position is in witnessing the end of an era and in being
able to look in an analytical but still intimate way at the condition that has been established for
quite a while and is just about to fundamentally change. I believe that understanding what the
creative process of designing and producing a building has been until now will bring us closer to
understanding the changes that are taking place at the present moment and it will make it possible
for us to be conscious of our place in that moment of change in architectural practice.

2. PRELIMINARY CASE STUDIES
2.1.SIGNIFICANCE OF THE CHOSEN BUILDINGS

The overarching research project whose part is described in this paper (two of a series of case studies)
focuses on a number of specific moments in the history of architectural practice and thought
where the moments of change can be recognized by the change in the established conventions of
the architectural representation. Thus, the shift in the use of architectural drawing indicated and
manifested the change in architects’ thinking about space and construction. These case studies will
establish a context for the examination of the current condition that I described in the first part of
this narrative.
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These moments include:

¢ The early use of drawing in the Renaissance which I mentioned and which caused the split
between the profession of architecture and building,

 'The 19th century and the Industrial Revolution which resulted in complete change of the
means of production as well as in development of the descriptive geometry which in turn
immensely influenced the precision and objectivity of the architectural drawings,

¢ The peak and the end of the Arts and Crafts movement when the skills and the pride of the
craftsmen allowed for a very unique communication between the architect and the builder,

* The peak of the modern period in architecture

This paper focuses on two preliminary case studies and explores the creative processes leading to
the design of two buildings similar in type, size and scope but conceived and completed in different
times and as parts of different movements. These buildings are: All Saints Church in Brockhampton,
Herefordshire, England (1902) by William Lethaby and Chapel of Né6tre Dame du Haut in
Ronchamp, France (1955) by Le Corbusier. (figures 1 and 2)

Figure 1: Chapel at Ronchamp

Figure 2: All Saints Church in Brockhampton, England
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I chose these two buildings because they both represent moments of change in different design
thought continuums.

Brockhampton church was designed and built at the peak of the Arts and Crafts movement where all
creative endeavours were rooted in the craftsman, and builders taking full pride in their work. That
meant that the architect could leave parts of the building design (such as details) off his drawings and
still expect them to be done properly and at high quality — according to the craftsman’s learned and
inherited knowledge. Lethaby on his part was also known for believing strongly in bringing together
design and production. Such belief on the part of the architect together with the building culture of
the times must have resulted in the architect producing a set of drawings that was very specific for
that particular moment in time which is definitely now gone.

When Le Corbusier designed Ronchamp Chapel he was one of the most famous architects in the
world. He had a lot of experience in designing buildings as well as in seeing them built. I chose this
building for my research project because it was a building that was very different from every other
project done by the same architect. Its form and in result the space enclosed by the forms, were
not governed by strict geometrical rules. They rather seem to be free flowing and soft. Thus, Le
Corbusier needed to employ the tools that he had already mastered more than anyone else and was
very familiar with to develop and communicate form and space that was not familiar to him and
what’s even more important it was new to the builder and client.

2.2.METHODOLOGY

Both studies were initiated by visiting archives that hold the original drawings produced for both
buildings - the Le Corbusier Foundation and the archives of the Royal Institute of British Architects -
and examining these drawings. Both buildings were then visited directly after the archives in order to
discover the subtleties of the relationship between the drawings and the buildings. Conclusions were
then drawn in regards to the role of different kinds of drawings in the process of design as well as their
manifestation of different aspects of architectural thought and its influence on architectural practice.

Examining original drawings created for each building is crucial in this method of investigation.
In both cases it has been important to understand the medium, the size and the overall tangible
quality of the drawings. Different kinds of drawings created by architects, especially when they are
created by hand, become a personal and somewhat intimate signature. Through examination of
that drawing, and even more so a series of drawings, one maybe able to read the process of thinking,
designing and production. This kind of intimate and tangible quality is lost in the case of drawings
created with digital media.

In order for both case studies to be comparable I chose to examine a similar series of drawings in each
case. Ilooked briefly at the entire holding of the archives and chose a few drawings in each case that
represented the process of design from the inception of the concept, through development of the
design to drawings used for construction. I then examined these chosen drawings carefully in order
to develop an understanding of the process itself.

There were significant and immediate differences noticeable between both buildings and both
architects. The Le Corbusier foundation holds a very complete collection of a few hundred
Ronchamp Chapel drawings. These drawings are not available to be examined in person, but they
are scanned at very high resolution and available to be seen on a computer screen. This mediation
through the screen does not allow for the actual tangible contact with the drawings. It is quite
difficult to understand the texture of the medium used and to really, physically understand the size of
the drawings — the sizes are given in numerical terms, but having the size in terms of numbers is very
different than being confronted with the actual drawing and its size and material. On the other hand
the high quality of the scans makes it possible to understand the lines, strokes and in some ways the
texture of the drawings. It is also possible to enlarge details and see them more “up close”.

The way of examining the drawings by William Lethaby, produced for the All Saints Church that
are held at the Royal Institute of British Architects archives was very different. I was able to look at
each drawing, in its original and tangible form, directly and in person, without any mediation. I was
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able to relate to each drawing’s size and texture. However, there were only 12 drawings that were
held in the archives.

2.3. DRAWINGS FOR NOTRE DAME DU HAUT AT RONCHAMP

Drawings for the Chapel at Ronchamp were done by Le Corbusier’s office, which means that only
a few of them were produced by Le Corbusier himself and others were approved by him while
produced by someone else.
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Figure 3: Charcoal sketch by Le Corbusier (Le Corbusier Foundation , Paris)

The early sketches that were done by Le Corbusier in the very initial stages of design, and especially
the charcoal sketch that was done on June 6 1950 (figure 3) establish the overall form and quality
of the building. The sensual, textural quality of form and light that is very strongly present in the
building is already present in this charcoal sketch. The general form of the plan of the constructed
building is already delineated in this sketch.

The plan’s four lines are indeed a response to the site; they are two curves opening up onto

a vast landscape and designed to receive the pilgrims; two straight lines that rejoin them and

close the figure. (Pauly 1983, 55)

The lines that respond to the different horizons and would eventually become the basis for development
of different facades are there and so are the spatial qualities of all four sides of the building. Thus, the
spatial engagement of the exterior of the building is already embedded in the curvature and texture
of the charcoal line. I believe that there is a specific, physical way in which that spatiality had been
embedded in this drawing and then consequently in the building. That reason is the medium and
dimensions of this drawing. This drawing is 75cm by 118.5 cm (30 inches by 46.5 inches) large.
That is large enough for one to be compelled to engage his or her body, beyond the wrist or even
elbow in making this drawing and especially in drawing the continuous lines of the four facades. It
seems to me that such bodily engagement with a drawing must result in the drawing taking on the
spatial qualities associated with a human body. This feeling of body’s engagement in the drawing is
further emphasized by the softness and messiness of charcoal. A line made with charcoal has a very
distinct texture and light to it. In addition these lines are easily erased and smudged. It is clear that
the lines made by Le Corbusier were smudged, erased and redrawn a few times. This process gave
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the drawing not only multiple layers of information but also physically multiple layers of charcoal
powder on the paper, which gave additional ambiguity to the drawing. Daniel Herbert discussed this
drawing in depth. He spoke of in the context of the conventions of architectural drawing:

for early study drawings it is assumed that conformance to conventions is less rigorous than

for later drawings; lines are assumed to be both ambiguous and mutable. ... He (Le Corbusier)
assumes that all these lines are ambiguous and mutable in that he may interpret or ignore any

line, or add new lines in this or subsequent drawings. (Herbert 1993, 59)

If one compares this sketch, which was the first physical manifestation of the Ronchamp’s space with
a section of the building one can notice that these two drawings have many similar attributes. The
spatial qualities of the plan found their continuation in the section. And again, what seemed to
be so striking in experiencing the building, the continuous but not direct relationship between the
space of the exterior of the building and its interior, is also embedded in the sketches that started the
design process. This drawing is not simply an image of the future building but it has experiential
qualities itself.

Figure 4 and 5: Analytical drawings of the Ronchamp Chapel’s roof (Le Corbusier Foundation, Paris)
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Two drawings that were also in the group that I chose to examine, and that I would like to position in
contrast to Le Corbusier’s early charcoal sketch discussed above are the analytical drawings delineating
the form of the roof. These two drawings are examples of a whole series of drawings prepared by the
architect’s office that reveal the exactitude and authority of each physical element of the building.
Both of these drawings show development of the roof and both of them approach the roof not as a
sensual form (as it is seen in the sketches) but as a accurately defined geometrical and mathematical
volume. The first drawing (figure 4) is a study of multiple profiles of the edge of the roof. The roof
is sliced and taken apart in order to give it specificity and exactness. The second drawing (figure 5)
takes that information and assembles it. It shows a precisely developed three-dimensional mesh
of the roof’s volume. These drawings are of course drafted with very precise pencil lines; they do
not show shadow and texture, they show the precision of surface. However, there are two aspects
of the mesh drawing that relate it directly to the experiential nature of the building. The first one
is the modular man drawn within the volume of the roof which reveals the study of the volume’s
proportions in relation to human body. The second are the lines that define the surface of the roof.
They predict the lines that the concrete formwork will leave on the underside of the finished roof.
These lines are very noticeable in the building as they give strong spatial sense to the interior portion
and curvature of the roof in the building.

Looking at the series of drawings representative of the process of design of the Ronchamp chapel,
one can see a very clear contrast between sketches done by Le Corbusier himself as well as textured
and shaded elevations which are partially drafted and partially sketched and highly analytical series of
sections and axonometric drawings which very precisely and accurately define the actual form of the
major elements of the building such as the roof, walls and towers. Considering that Le Corbusier was
designing the chapel but not building it, these “irregular” forms had to be described very carefully in
order to communicate clearly to the builder. I believe the active use of these two kinds of drawings
throughout the design process where the extremely disciplined and accurate drawings of forms are
developed by the office in response to the experientially rich drawings done by Le Corbusier set up a
tension which was the driving force of the process of design and which is now present in the building
itself.

This tension is between the softness and organic quality of the forms, textures and light and the
mathematical exactitude of the forms and surfaces. The visitor’s mind oscillates between the two
different understandings and experiences. I think that this oscillation is at the root of the experience
of Ronchamp’s space.

2.4. DRAWINGS FOR ALL SAINTS CHURCH IN BROCKHAMPTON

Drawings developed by Lethaby for the Brockhampton Church proved to be quite different and
they revealed a very different process of design. The tangible and tactile quality of these drawings
was striking. The majority of them were done on highy textured paper with use of drafted line and
watercolor poche. All the drawings that I examined have the same quality as they were done either
by the same person or by few people working closely together. These drawings are quite heavily
annotated with notes, sometimes in red, which were clearly added after the drawings themselves were
finished, during later phases of design or construction. (figure 6, figure 7)

All Saints Church in Brockhampton was designed and built in 1901-02. It was William Lethaby’s
last building.

Like many other Arts and Crafts architects Lethaby believed that the way for architects to
become real builders as in the past was to assume, where possible, the responsibilities of both,

building contractor and clerk of the works. (Robens 1986, 156)

This is why Brockhampton Church was built with direct labor and Lethaby’s assistant acted as the
clerk of the works. Constructing the building directly, without employment of a general contractor
with whom the design would have had to be communicated, influenced the nature and character
of the drawings produced for this church. The drawings kept developing and changing all the way
through construction and they clearly became a tool for%uilding. There is a great (much greater than
in case of Ronchamp) continuity between drawings and the process of building which was very much
in the spirit of the Arts and Crafts period and in the spirit of Lethaby’s beliefs.
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Lethaby was acutly aware of the growing divide between thinking and doing, designing and
making and he sought all his life to bring together design and the experience of craft, and to
allow workmen some dignity and responsibility in their tasks. This meant that everything
should not be tied up in advance in drawings, instead there should be room for negotiation,
development, experiment. The building should be allowed to evolve in response to the caresses

of many creative hands. (Blundell-Jones 1990, 30)

In addition to all the notes and changes that are marked on the drawings, there are actual and quite
substantial differences between drawings and the building as it was constructed.  For example bay
dimensions and dimensions of the windows are adjusted in relation to the drawings, even though
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they do not conform to any prescribed proportioning system, but adjusted during the construction

phase based on what looked right. (Blundell-Jones 1990)

These “discrepancies” are a testimony to the building “growing” from and beyond the drawings rather
than being fully defined and set by the drawings.

The drawings and the building are a continuation of each other. There is no distinction or clear
moment when the drawings end and the building starts. In this case the words of Robin Evans that
architects make drawings of buildings and not buildings do not hold. In this case the drawings are
as present as the building.

3. CONCLUSION: EFFECTIVENESS OF THE METHOD AND FUTURE
POSSIBILITIES

These two preliminary case studies will be treated as experiments that will now give me basis for
thorough development of a methodology that will be employed in the overarching project. At this
point they reveal the following difficulties:

* The inadequacy of the archives which in one case was extremely large and somewhat difficult
to sort through as well as the direct access to the actual drawings was denied and the other one
allowed direct access to drawings but the its holding was relatively incomplete.

* Importance of not only examining drawings but also acquiring information on the role of
the architect himself or herself and other members of the office in preparing specific drawings

* Importance of acquiring information on the specific relationship between the contractor or
builder and the architect

On the other hand these preliminary case studies do show promise of the eventual success of this
project as they reveal that by methodological examination of drawings one can reconstruct not only
the design process employed for a specific building but also the belief system of the architect, what
his or her conviction on what the essence of architecture is and how they understand the relationships
among the building, the outside world, the visitor, the architect and the builder.

In the case of more recent buildings it is very probable that the records available will be complete,
however seeing and touching original drawings may not be relevant in case of buildings that have
been designed exclusively with digital media. In such case I will visit the architect’s office in order to
familiarize myself with his or her methods of working and tools that they are using. Understanding
of these tools will be very important in understanding and analyzing the nature of the relationship
between the representation and the constructed building. Another reason for an office visit and an
interview with the architect will be to understand thoroughly the nature of the relationship between
the architect, the office and the contractor, where this relationship has been changing significantly
in the modern practice.
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Bakhtinian dialogism as framework
for participant architectural research
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ABSTRACT:

This paper examines a framework for participant architectural research inspired by Bakhtinian dialogism. It does so
by testing this approach on a current study of the recently completed Barking Town Square in Barking, England,
in the context of urban regeneration in a London suburb struggling with issues of identity. A dialogic framework
is derived from two principles of dialogism: entities are described by relations of parts rather than homogeneous
wholes; and identities constantly change with respect to the uniqueness of a situation. For the architectural
project, this means that participants and objects are defined by their relation with others in the project and
that their identity changes over time as these relations evolve. It also means understanding architecture as a
complex social process rather than a “thing in itself”. Finally, the approach assumes the presence of an embodied
subject and identifies the researcher as a participant in the architectural process. Participant architectural research
therefore implies that research consciously engages in the continuing and dialogic process of giving meaning to
a place. Empirical data has been collected using socio-anthropological fieldwork methods of interviewing and
participant-observation for the last year and a half. This approach, more attuned to the analysis of social and
cultural relations and the “Other”, complements the necessary engagement implied by a dialogic framework.

CONFERENCE THEME: Approaches (alternative approaches in research methods)
KEYWORDS: Architecture, Methodology, Dialogism, Participation, Barking (London, England)

INTRODUCTION

The word “participant” in “participant architectural research” implies that research, either through
design or criticism, plays an active role in the process of giving meaning to a place. This role is
active because research engages knowingly with the mechanism of place-making. What this paper
suggests is that this engagement is dialogical and it does so by exploring a framework for participant
architectural research based on Bakhtinian dialogism. To engage dialogically means to recognize that
entities are primarily defined by their relations to others. This leads to a threefold way of studying
architecture based on the notions of alterity, heterogeneity and participation. This approach is
further supported by methods in social anthropology more attuned to the analysis of social and
cultural relations and the “Other”. A dialogic framework thus defines an alternative methodology
for architectural research giving emphasis to both material and social relations over formal analysis.
This methodology, although it may be useful in framing or re-framing any architectural project, is
particularly suitable when a project is claimed to address public engagement issues. Therefore, this
paper draws on an extensive case study of the Barking Town Square in Barking, England, a project
with relative participatory claims and one that I have been studying intensely for the last year and a
half through interviews, fieldwork and participant-observation. Following a brief introduction to the
Town Square project I will define the dialogic framework and then give examples of its use in three
sections corresponding to the notions of alterity, heterogeneous identity and participation.

»1

BARKING TOWN SQUARE

The Barking Town Square is a public space project recently completed in the London Borough of
Barking and Dagenham (LBBD). (see Figure 1) It was designed by MUF architecture/art as the
public realm part of a developer-led mixed-use regeneration project called Barking Central designed
by AHMM Architects. Although it has recently been handed-off to the local authority, the overall
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project has taken over ten years to come to this point. In 1999, the LBBD organized an architectural
competition to officially launch the project which had been on the drawing board since the late
1980s as part of their Town Centre regeneration strategy. A separate competition was held in 2004
for the public realm part which was designed and built in three phases from 2004 to 2010. In
announcements ten years apart, and regardless of changes over the years, local authorities were proud
to state that the new Town Square was a “new heart for Barking”.
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Figure 1: Plan of the Barking Town Square (left) with its location in the Town Centre. New buildings are in grey.

Barking occupies an interesting place in the national and local cultural geographies. Located in the
east of Greater London in the area called the Thames Gateway, Barking is a former industrial area
that has been dramatically affected by the decline of the manufacturing sector in England and has
regularly been referred to as one of the country’s most deprived areas. There have been regeneration
efforts in the centre of Barking for the last thirty years which now seem to bear fruit with “London’s
move eastward”. Indeed, at one point in the project four different governmental bodies from the
local, London and national levels had some claim in the Town Square development, confirming the
larger planning trends affecting the area. With respect to its identity, Barking is a problematic place.
Its identity sits between a relatively prosperous old town of the 1920s and a generic and depressed
suburban centre, between London and its surrounding counties, between the old left and far-right
politics. Demographically, it is representative of larger socio-economic and immigration trends
in England. This conflicting identity seems to have been exacerbated by the recent developments
which makes the identity of the Town Square problematic in itself. Most designers and developers
I spoke to, including the partners at MUF, agreed that the identity of the town had to somehow be
reinvented. Others admitted that the town did have an identity, but that it was a “battered identity”
and “not one you would wish to draw from.” The local authorities in Barking acknowledge that in
essence, the regeneration of the Town Centre, and especially the Town Square development, was
meant to change the socio-economic nature of the town bringing in new residents on higher income.
With so many actors reinventing the “heart of Barking” over a period of ten years it should not be
surprising that the Town Square project appears laden with the multiple conflicts of regeneration.

The project for the Town Square did not involve direct design participation. But it had, through
initiatives generated by the borough and MUE a series of community art projects that gave the project
a relative claim to public engagement. These projects aimed at somewhat alleviating the tension
that may arise from lengthy regeneration projects between an existing community, local authorities,
private investors, designers and new residents. As modes of engagement with the local population,
we have to locate these activities somewhere between the legal requirements of consultation and the
strategies of participatory design. They were neither simple questionnaire nor shared authorship,
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but an alternative means of finding a place for architecture and local residents in the complex and
continually evolving process of place-making. When describing these projects, both partners at MUF
talk about allowing local residents to create their own narrative structures for the place over time.
In other words, they see the projects as part of a longer series of similar events rather than singular
occurrences. Although the involvement of the designers has ceased since the handover, the borough
continues to link community engagement with the Town Square by investing in the place through its
arts program. In parallel, there has been stable interest in the project from the design and education
sectors, of which my current research is one example. The changing relations between participants,
the duration of the project, the problematic identity of the place, the claim to public engagement by
the designers and being able to participate, as a researcher, in a current process of place-making make
the Barking Town Square a particularly relevant case study for a dialogic framework.

DIALOGIC FRAMEWORK

Bakhtinian dialogism describes the complex and inter-subjective relations at play in any social
situation. A dialogic framework is therefore useful to conceptualize the relations between individuals
engaged in a creative process and the interaction of research as part of that process. Given its
emphasis on aesthetic and ethical relations, dialogism is relevant as a research and design framework
in architecture. However, if we compare its use to other literary criticism and cultural theories, such
as the work of Barthes or Benjamin, dialogism is relatively absent from architectural theory and
criticism.? The present research uses dialogism as a framework for architectural design and research
and thus extends the use of Bakhtin’s ideas to new territory. This is not dissimilar to Haynes’ use of
Bakhtinian concepts. In her critique of the visual arts, she claims to be entering into a dialogue with
Bakhtin’s ideas, putting them into new situations, and states “I take his discourse not as authoritative,
but as internally persuasive, as inviting development, extension, and application toward the goal of
creative understanding.” (1995, 15) It must be noted, though, that one of the reasons behind the
lack of architectural scholarship employing Bakhtin is that his texts do not explicitly address material
or spatial concerns so these have to be inferred or “materialized”. (see Brandist and Tikhanov 2000;
Coté 20005 and Gardiner 2000) For the present study two fundamental aspects of dialogism are
employed: entities are described by relations of parts rather than homogeneous wholes; and identities
constantly change with respect to the uniqueness of a situation.

Because dialogism conceives of people and objects as a set of relations changing over space and
time, it may be put forward that dialogism would describe architecture similarly. In other words,
a dialogic conception of architecture is akin to the one derived from Lefebvre which understands
architecture as a process over time and space rather than as a “thing in itself”. (see Lefebvre 1991,
90; and Borden 2001, 6-9) For Lefebvre, the reduction of social processes into specialized categories
means treating something as a spectacle rather than “uncovering its latent social relationships.”
(Lefebvre 1991, 90) Bakhtin warns us of the same, although for him such rigid categorization is
framed as covering the “brute heteroglossia of the real world and crude real life.” (Bakhtin 1981,
386) Instead of seeing these categories as fixed, “Bakhtin problematizes such demarcations, sees them
as fluid, permeable and always contested” (Gardiner 2004, 30) and thus allows for the heterogeneity
of society with all contradictions, agreements and disagreements to be accounted for. So if we take
the development and use of the architectural project as a social process with cultural, economic and
political ramifications then the “social theory” derived from dialogism becomes especially pertinent
to contemporary architectural research. (see for example Crossley and Roberts 2004; Gardiner 2004;
Hirschkop 1999; Hirschkop 2004; Morson and Emerson 1990; Roberts 2008) What this theory
suggests is a framework opposite to any idealized conception of society. It also takes everyday life as
its foundation and thus emphasizes the importance of the embodied subject (or user) rather than
its idealized version. (Gardiner 2004) The object of design, in this case, becomes both a result and
a structuring element of the complex dialogic relations between client, user, designer, builder and
researcher.

In terms of methodology within architectural research, dialogism is best approached through
cross-disciplinary methods drawing on social anthropology. In this research project, participant-
observation, interviews and fieldwork have played major roles. The emphasis of these methods on the
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reality and presence of the researcher is essential to architectural research in which the researcher’s role
is acknowledged as a participant in the project. For the last year and a half T have been studying the
Barking Town Square using this approach, interviewing designers, other participants and residents.
As is argued by Proctor (2006), the principal goal of this approach is not only to gather information
but to understand how the different participants conceive of the project and ultimately conceive
of others in relation to the project. I have also lived in Barking, observing, participating in local
events, establishing a network of contacts and organizing workshops on public space. My presence
is therefore not disinterested and I am consciously engaging in the process of place-making that is
currently happening in Barking.

ALTERITY

The founding principle of dialogism is that it is impossible to conceive of any entity outside of the
relations that link it to the other. (Todorov 1984, 94) This suggests that an entity (a person, an
organization, a project) can only be understood when taking into account the influence it has on
others and the influence others have on it. It also suggests that larger wholes made up of such entities
are not homogeneous, but complex heterogeneities. This tentatively links Bakhtinian dialogism
with assemblage theory in which wholes at varying scales are characterized primarily by relations
of exteriority. (DeLanda 20006) It also allows us to avoid micro- and macro-reductionism so that an
entity at any scale can be said to have “objective existence”. (40) This link may seem tentative at first,
but it is quite useful in defining a framework which takes into account all participants in a project,
from individual persons to individual organizations, and the effect they have on each other.?

Let us take the firm MUF as example. Understanding the Town Square project through a dialogic
framework means conceiving of the designers as an assemblage of external relations. So instead
of being independent, MUF becomes a network of relations between themselves and the LBBD,
other architects, the developer, sub-consultants, local residents, etc. (see Figure 2) This situates the
participant in the social reality of the project. In this case, a firm made up individual persons becomes

WATES MARTHA SCHWARTZ
SUB-CONTRACTORS ARDMORE GRANT ASSOCIATES
EAST ARCHITECTS
DEVELOPER RICK MATHER
DESIGN
URBAN CATALYST TOM DIXON CONSULTANTS
REDROW ALLIES AND MORRISON
ARTS:GOUNGIL GUSTAFSON PORTER
BUANS + NICE
UK GOVERNMENT - AVERY
LYNCH ARCHITECTS
CABE

LONDON THAMES GATEWAY
DEVELOPMENT CORPORATION _ ACA
¢ CHITECTURE
UNDATION

MOLTEN F

MUF ARTS AND CULTURE

LoA DESIGN FOR LONDON ; ccce
SPREAD THE WORD
LONDON
GOVERNMENT
GLA ASSEMBLY MAYOR rHeane
MET POLICE NEIGHBOURHOOD
ARTS LEA .-:.-J-i:-‘:gwm -‘I‘.Lﬂ :4‘-;:,-,1;1\” i GASCOIGNE SCHOOL
AND CULTURE ST MARGARET'S
HOUSING ASSOCIATIONS Gl ol il
MAYOR | ONDON BOROUGH LOCAL
OF BARKING AND BARKING COLLEGE o . RESIDENTS
ASSEMBLY DAGENHAM SOUNBIC S
REGENERATION LOCAL STUDIES HISTORICAL SOCIETY

Figure 2: The design firm MUF as an assemblage of external relations with other organisations. The dashed lines
indicate a specific instance of this assemblage in time showing relations circa December 2004 when MUF was
appointed to the project.
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its own entity. At a certain scale, as De Landa explains, it is appropriate to think of MUF as an
individual participant regardless of its internal relational structure. Whether a design decision was
taken by partners Liza Fior and Katherine Clarke or others in the office is only relevant depending
on context and scale. What is important is that we understand decisions as part of an assemblage of
relations. This reaches to the beginning of MUF’s involvement in the project with their appointment.
The important aspect of the decision in terms of alterity, according to informants, was that MUF
presented an alternative to the safer and perhaps more developer-friendly Martha Schwartz, another
competing firm. So from the start, their place in the project is defined by a relation to an other.
This follows into design development and MUF’s collaboration with the building architects in the
project. Informants from both firms concurred that at times decisions were made separately and
other times conjointly but always in relation to each other’s work. With the borough, the designers
developed what was described to me as a “special relationship”, one that was “like family”. Liza Fior
insisted on this, stressing that although MUF was employed by the developer, they acted on the
knowledge that the Square would eventually be handed over to the borough and so kept in close
contact with key participants at the LBBD. With the local residents the relationship is more complex.
Public engagement was limited to peripheral activities not included in the main contract and only
with specific groups. Although this exposure meant for the architects that they were exposed to “a
different set of demands” it also meant that the majority of local residents were not exposed to the
work of the office. Indeed, both AHMM and MUF are routinely confounded by local residents into
a single “architect” responsible for both buildings and open space. However specific or general the
engagement may be, what matters in this study is that both participants, MUF and local residents,
are defined by their particular relationship.

Similarly, the Barking Town Square needs to be understood in relation to its context. Here again scale
plays a defining role. Whereas the project itself is an assemblage of “other” places: an arboretum, a
plaza, a stage, a folly, and an arcade, the project within Barking only makes sense in relation to other
local public spaces. As it was described by an informant, “it’s part of the Town Centre and it's making
this whole place work.” (see Figure 3) A 2003 urban framework anticipates this by representing the
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Figure 3: The Town Square (in centre, broken down into individual elements) as an assemblage of relations with
other places in the Barking Town Centre. The dashed lines indicate connections between the Town Square and
the surrounding open spaces.
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Town Centre as Debord’s plaques tournantes. Within the Town Centre, the Town Square needs to
be understood in relation with the existing fabric as well: a civic core within a small commercial
centre surrounded by low density housing estates. This was the historic part of the town know as
“Old Barking”, but it is now mostly dominated by architecture of the last sixty years with few listed
buildings. The new development has very little relation to the existing fabric and the “otherness”
of the project reinforces the relation between old and new. If we move to the scale of the LBBD or
London the relations change accordingly. Within the borough, Barking is continuously contrasted
with neighboring Dagenham, a large suburban residential area. Most of my informants repeated the
same thing: Barking is the focus of regeneration and a place with history while in Dagenham “there
is nothing to give emphasis to.” The relation of Barking within Greater London is defined by its
incorporation into London in 1965. A local resident expressed this by saying that the most significant
change she had witnessed in her lifetime was that Barking had “altered from a clearly defined town
on the London/Essex border into part of the greater London overspill.” So according to a dialogic
framework, the Town Square needs to be understood as a series of relations at different scales rather
than a “thing in itself”. It would indeed be impossible to define the identity of the Town Square
without putting it in relation to the Town Centre, to Dagenham and to Greater London.

IDENTITY AND HETEROGENEITY

The reliance on alterity in Bakhtin’s thought leads to conceiving of identities as constantly evolving
rather than fixed (Bakhtin, Holquist, and Liapunov 1993, vol. 1). The identity of an entity does
not evolve independently, but according to its relation to others and the uniqueness of situations.
An entity is therefore “unfinalizable”, according to Bakhtin, because its parts can never be made
into a fixed whole. But this does not mean that the identity of a participant or a project lacks any
sense or definition. In both Bakhtin and De Landa we encounter elements that contribute to the
definition of identity either by making it more homogeneous or heterogeneous. These are centripetal
and centrifugal forces in Bakhtin (acting on heteroglossia), and territorializing and deterritorializing
factors in De Landa (acting on assemblages). In the case of architecture, the identity of the project
or any participant is affected according to the actions of individuals and their immediate context,
through use or interpretation over time, and this is what makes the project ultimately “unfinalizable”.

Let us start from the same departure point using MUF as an example. We have seen how within a
dialogic framework the designers are defined by their relations to other participants in the project.
These relations in turn are what constitute the designer’s identity, which evolves over time and
according to specific situations. In this case, the identity of MUF at the start of the project can be
said to be somewhat homogeneous contextually. It is very much defined by the previous work of the
office and the relation it already has with some of the participants, but it is yet to evolve according to
the particular evolution of the project. For example, there was a change of developer in 2005 which
meant that the designers had to adjust to a new situation. MUF designing in 2004, at the very start of
the project and employed by the previous developer, is not MUF designing post-2006 and employed
by the new developer. The change had a destabilizing effect on the designers’ identity, so that it
cannot be said to be homogeneous throughout the project. Liza Fior, for example, speaks of making
specific design decisions in order to “gain trust” with their new client. On the other hand, a handful
of key people from the LBBD followed the project throughout, which gave a sense of stability to an
otherwise unstable process. MUF'’s relationship with the LBBD, therefore, could be said to have had
a counter-balancing homogenizing tendency on their identity as a designer in Barking.

In a similar way, the identity of the Town Square has evolved over the years according to public
representation, design intentions and management issues. Let us start with its representation to the
public. Standard consultation happened in the early stages of the project but never on MUF’s design
for the Town Square whose principles (drawn first by Avery and then AHMM) had been accepted
before 2004. The original competition entries for Barking Central were exhibited and voted on in
1999 but had little to do with what was eventually designed and built. This meant that when the
final project was exhibited in 2007 and finally built it bore very little resemblance to what people
originally saw and voted on in 1999. Yet at the same time it also meant that people who had not
seen the original project wondered why this had been built without proper consultation evidenced
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by the repeated comment “nobody asked me for 72y opinion” and the overall sense of disconnection
between local residents and local authority. In a similar way, some design choices destabilize the
project’s identity within Barking by deliberately importing references from Edwardian England,
France and Italy. Furthermore, the folly wall, the subject of a separate commission to MUF by the
LBBD Arts department, quite literally re-constructs a fictional historical artifact by the assemblage
of architectural salvage material, none of which was sourced locally. For the designers, this is part
of the re-invention of Barking’s contemporary “battered identity” through narrative. For some local
residents the folly does act as a foil for the continuing regeneration process, but for others, these
intentions are yet another sign of lost identity.

A good example of centripetal and centrifugal forces acting on identity came out of a recent workshop
I organized on the use and management of the Square. In one conversation, representatives from the
local authority agreed that the Town Square requires a strong identity, making it more homogeneous.
“It needs its own brand and to be its own entity.” Another said “you need to establish that brand and
have a program across the year so that people identify the square with events, activities, somewhere
to get information. So that is its identity.” However, at the same time, they looked for ways of having
it appropriated by a variety of publics doing different activities, thus making it more heterogeneous.
“Initially the council as an entity should promote the space as an open space.” By marketing it that
way, it was hoped that the a “flow of ideas” would come from the public taking more “ownership of
the place”. Another example of these conflicting factors influencing identity is found in the design
intentions for the Square. On the one hand, the partners at MUF describe the design of the space in
terms of “open-ended design”, “ambiguous detailing” and “making space for more than one thing at
a time”. For example, the area of the Square is divided into four distinct zones each with its own label
and aesthetic identity, which has led certain critics to describe the project as collage, in other words
something without a fixed meaning. But on the other hand, the partners also acknowledge that the
design is quite prescriptive in its physicality. Its nature as a constructed artifact makes it relatively
resistant to change. So while the place is designed to allow for a variety of uses it also prescribes what
these uses could be.

Because we are taking architecture as a process rather than as an object, it makes sense that Bakhtin’s
principle of unfinalizabitlity applies to this study. That is to say, the architectural project is not finalized
when construction is complete. The workshop mentioned above is one example of how participants
in the project are acting on the evolving identity of the Square and re-inventing its meaning through
management and use. Another example is how, after the involvement of the architects has ended, the
council has continued investing in the place through its Arts and Regeneration departments, using
it as an official venue for events. We may think that for the designers the project is finalized once it
has been handed over to the client. It is only in a very narrow sense. In an interview with individuals
at MUE it was clear that there was a sense that the project was indeed completed. As mentioned
above, the “prescriptive” physical aspects of the project were enough to give it that sense. As were the
immediate concerns of management and care. But it is quite the opposite for their representation
of the project which has evolved over the last few years in lectures and interviews with some aspects
being left out and others added.

'The conception of entities based on external relations means to understand identity as the result of
a constantly evolving dialogue. The important point for a dialogic framework is that this is true for
the identity of both the project and its participants. Furthermore, conflicting aspects of identity, like
the centripetal and centrifugal forces mentioned above, are not problematic or illogical but inherent
aspects of heterogeneities. Contradictions like “open-ended” and “prescriptive” can naturally co-exist.

PARTICIPANT RESEARCH

The concept of participation is a rather tricky one to derive from Bakhtinian dialogism. Because
the bulk of Bakhtin’s work is literary criticism, the notion of participation has to be abstracted
from the aesthetic and ethical relations between author, character and reader, as mediated through
a work of art. (see Hirschkop 2004, 61) In our case, these relations are mediated through a work of
architecture. The critique of the author found in post-structuralism or reception theory, for example,
is also found in Bakhtins critique of authorship. The reader plays an active role in defining the
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meaning of a particular work that is partially independent of the author. Switch reader for user
or interpreter and the corresponding critique in architecture can be described through dialogism.
Participation, in this sense, is a wide-reaching notion because it may mean different but related
activities. A participant may well be engaged in design, construction, and/or interpretation and still
be participating in the process of place-making. The important principle is that their participation
influences the overall definition of the place by creating another set of relations of alterity and by
either affirming or transforming the identity of the place. Furthermore, and as is the case in social-
anthropological fieldwork, the participant researcher must be conscious of their own effect on the
process investigated and make this part of their research.

There are two significant ways in which my own actions as a researcher influence the process of
place-making in Barking. The first is the influence I have on other participants, on their identity
and their understanding of the project. Architecture and design are not easy things to discuss, and
this dramatically influences the interview process. When we take architecture as a social process, it
only makes matters more complex. More often than once, I sat down with a local resident to have a
chat about the Town Square when they had never discussed the matter before. On these occasions, 1
would often answer questions about the details of the project, realizing that in the end, I had directly
affected the informant’s understanding of the project. The same is true of my relationship with the
designers. Because we have had several interviews, ideas have had time to cross over. While the first
interview I had with Liza Fior was much about her talking through some facts about the project, the
last two have been closer to a dialogue during which we discuss and exchange ideas. For example,
a question about defining the word “public” prompts her to write down her answer for future use.
On another occasion, some photographs I took find their way into her representation of the project.
With respect to the council, I have recently organized a workshop on the use and management of the
Town Square, deliberately interacting in the process because it felt important that there be a dialogue
on the matter.

The second way is the reverse of the first, or how other participants affect my understanding of the
project. One of the reasons why social-anthropological methods are relevant in this case is that the
project does not have the advantage of a fixed archive as a historical project would have. Research
started while design and construction were still under way so most documents are still unaccounted
for. This means that my understanding of the project evolved alongside its own evolution, supported
more by a network of informants, on site observations and participation in events than existing
literature. Some informants have had more impact then others, especially when they want to meet
several times, are quite liberal about their opinions, or introduce me to their friends and colleagues
I “have to speak to”. Sometimes I would catch myself talking through one particular aspect of the
project, framing the answer according to the person in front of me. In the end, my understanding of
Barking and the Town Square is very much based on the network of relations I will have established
during research. What is important, in this case, is to monitor how the researcher’s understanding
moves from prejudices to informed opinions. It is also about carefully framing each research event
in the uniqueness of its situation: who is involved, where does it take place, does it relate to other
events, etc.

CONCLUSION

To summarize, a dialogic framework for architectural research is based on three notions: alterity,
heterogeneous identity, and participation. There are three main reasons that stand out in the analysis
as to why a dialogic framework is relevant. The first is that such an approach describes architecture
as an intricate social process over time rather than a “thing in itself”. The second is that by focusing
on relations, such a framework bridges the gap between material and social concerns in architecture.
And finally, the approach assumes the presence of an embodied subject and therefore identifies the
researcher as a participant in the architectural process. It would follow that any architectural project
could be studied through a dialogic framework as an evolving series of relations. But what would
be perhaps more interesting would be its use to study practices and theories claiming an element
of participation or public engagement; what place-making, community architecture, participatory
design, open-ended design, creative use (Hill 1998), and relational architecture (Petcou and Petrescu
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2007) all have in common is that they address a relational problem first and foremost. In this sense,
architecture benefits from being understood dialogically because the main participants in a project
(client, designer, builder, user) are realistically situated in the “crude reality” of a socio-economic and
political process that resembles a dialogue rather than a linear successions of events.

A further point of reflection can be addressed as a conclusion. It is evident that time plays a major
role in a dialogic understanding of architecture. Not only because architecture is viewed as a process,
but because long term engagement is necessary for architectural research and design to have any
lasting effect on the process of giving meaning to a place. While the principal design firm was
involved in Barking for a relatively brief period of time, it nevertheless had the benefit of working on
separate commissions for public art projects that were part of the council’s scheme for community
engagement. This investment of the LBBD into the Town Square as a public engagement venue
continues to this day, and so the designers were involved in a process that purposely goes beyond
the time limitation of their contract. In addition, the scheduling of the project (perhaps unwittingly
by the developers) into three phases over five years allowed for a dialogue to take place between the
developer, council and the design firm that was not only mediated by drawn representations, but
by actual physical construction. The physical form of the Town Square is thus allowed to somewhat
transform over time according to a continuously changing set of constraints and possibilities. Also,
the involvement of participants who followed the project through, a public design consultation
body like Design for London for example, or particular members of the LBBD council, ensured
continuity in the project that would have been otherwise hard to achieve solely through the private
sector. Finally, architectural research can support this continued process by engaging with it rather
than remain a passive observer. For example, organizing workshops with participants who otherwise
would not have time to do so benefits research, the project and ultimately the place in question.
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ENDNOTES

"Throughout this paper, and unless otherwise specified, I will use the word “participant” to mean an individual
person or group who officially participates in the project through design, funding, management, etc., as well as
an individual person or group who participates either through use or criticism. In other words, a participant is
anybody who is engaged in the process of place-making in Barking.

*This is not strictly speaking the case for all of Bakhtin’s concepts. Jean La Marche’s (2005) mediated construction
project explores the relationship between architecture, dialogism and surrealism. Rob Shields’ (1991) writing
on Brighton uses the carnivalesque to explore social behaviour in public spaces. Hays (1996) briefly touches on
the chronotope in studying Heyduk’s work. And in geography, Holloway and Kneale (2000) have developed a

conception of dialogic space by tracing the incremental scale of Bakhtin’s concepts.

*Although I am aware of the many dangers of linking dialogism and assemblage theory (for example Bakhtin and
De Landa’s fundamental disagreement on the linguistic basis of experience), the goal of this paper is not to resolve
these differences or have them co-exist, but to develop a framework that goes beyond their initial pairing. There
is a tendency in Bakhtins concepts to reduce an entity to its smallest fumimental parts. This is helpful at times,
but may seem like overkill otherwise. De Landa’s theory is helpful in adjusting this imbalance.
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Energy performance of an adaptive fagade system
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ABSTRACT:

The objective of this study was to determine the influence of an adaptive fagade system on the energy performance
of a hypothetical office building located in a cold climate. The design of a nine-story office building was selected
from an advanced design studio taught by the authors, and used as a case study to carry out a whole building
energy simulation. The energy simulation was run by a state-of-the-art simulation tool, DesignBuilder, using
EnergyPlus weather data in Minneapolis, MN and Houston, TX. An adaptive facade system was developed,
consisting of a typical curtainwall system and an operable shading system. The energy performance of the adaptive
fagade system was numerically verified using Lawrence Berkeley National Laboratory (LBNL) software, and
was used as input variables in DesignBuilder. The results of the analysis revealed the adaptive fagade system
consumes less heating energy compared to its static facade counterpart. The study addresses the importance
of adaptive facade systems that contribute to aesthetics, technical innovation and building sustainability.

CONFERENCE THEME: Applied research
KEYWORDS: Adaptive fagade system, energy performance, building energy simulation

INTRODUCTION

Buildings worldwide, more than rapid transit and other urban infrastructure are responsible for
about 40% of CO2 emissions, the US being the largest culprit by far (DOE 2010). CO2 emissions
in the US in 2008 were 14% higher than they were in 1990. In effect, a reduction in building energy
consumption is a design imperative. As construction expands in countries such as China and India,
absolute emissions figures are on the rise. Innovative design strategies to reduce energy consumption
are essential in tackling future climate change and energy use.

It is well understood that climate is fundamental and highly effective in implementing sustainable
building design by manipulating building mass and plan layout as a first step to reduce the use of
natural resources and energy consumption. Building design must account for different urban settings
and different climate conditions.

Achieving an energy efficient building is a complex process, influenced by various factors such as
building envelope performance, occupant behaviours, operational schedules, HVAC efficiency, and
environmental building performance, to name a few. The primary problem of the contemporary
building envelope is its “static” nature in relation to its “dynamic” environment. Such a condition
is not optimal for building energy conservation. Further, the energy performance of glazing systems
is increasingly more important as contemporary buildings pursue higher window-to-wall ratios. In
addition, energy performance is directly affected by heat transmission (U-factor), solar heat gain
coeflicient (SHGC), visible light transmittance (VLT) as well as air infiltration through quality
workmanship. Therefore, in order to maximize energy efficiency, more in-depth research on high
performance fagade systems should be developed and applied in different climate zones.

This paper investigates how effectively and sensitively an adaptive building facade system affects the
energy performance of an office building compared to a static facade system and which climate has
greater environmental benefits from an adaptive facade system. The analysis of an adaptive fagade
system is applied to a studio project taught by the authors and demonstrates the benefits and challenges
of an adaptive fagade system. The study has developed the concept of using a shading system to create
an adaptive fagade to improve the energy performance of a building. An external shading device has
been widely implemented across the building to address both of architectural and functional issues.
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As an initial approach toward an adaptive facade system, an operative shading system was developed
and its energy performance was numerically investigated. Two climate zones were considered in
accordance with the ASRHAE climate zone definition: 1. Cold and humid (climate zone 6A) and 2.
Hot and humid (climate zone 2A). Figure 1 highlights two cities used in this paper.

The primary objective of this paper is to conduct a comparative study of energy consumption of
a building facade that utilizes an adaptive facade system in accordance with seasonal changes. A
hypothetical 9-story office building located in Minneapolis, MN, and Houston, TX respectively
served as the case study. The study focuses on demonstrating the energy efficiency of an adaptive
facade system in two different climate zones compared to a static facade system. The study finally
concludes with recommendations for developing a high-performance building envelope.

Moist (A)

Figure 1: USA Climate zones and case study cities

I.MATERIAL AND METHOD
I.I OUTLINE OF SIMULATIONS

The simulation of energy consumption of the case study building was performed using DesignBuilder,
a whole building energy analysis software program that utilizes EnergyPlus simulation engine
(DesignBuilder version 2.3). DesignBuilder is a building thermal performance simulation program
performed on hourly-recorded weather data mainly consisting of sub-hourly weather data and
illumination data. The simulation specifically focuses on calculating energy performance of a building
facade system by changing its energy performance values while keeping other input parameters in
DesignBuilder constant in each simulation run.

The nine-story office building study comprises a total of 14,000 m? gross floor area, which includes
12,000 m2 for working spaces and 2,000 m? for service cores. The building mass incorporates
outdoor spaces for recreational and green garden purposes. All internal spaces in the building were
modelled as one thermal zone that maintains uniform indoor temperature and relative humidity.

The designed operation schedules were used as a typical office schedule set forth in DesignBuilder.
The interior set point is 22 °C and 24 °C for winter and summer respectively with steady relative
humidity of 30% across the year. The use of lighting and office appliances were also simulated with
24-hour schedules and a target lighting level of 50 lux. The opaque wall assembly made of batt
insulation and spandrel glass set to provide an assembly U-factor of 0.363 W/m2-K. The roof and
floors, constructed with metal deck and concrete, offers an effective U-factor of U-0.215 W/m2-K.
These U-factors are also in accordance with ASHRAE 90-1 building envelope requirements. The
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shading system is assumed to cover 50% of the entire building facade in addressing aesthetic and
energy efficiency measures.

The simulation was carried out for two seasonal periods: 1. Summer mode from April 1 - when the
cooling season starts - to September 30 when the cooling season ends; and 2. Winter mode from
October 1 - when winter season starts - to March 31 when the heating season ends. The adaptive
features of the building facade in summer and winter modes were simulated using simple performance
values in DesignBuilder by changing its heat transmission (U-factor), solar heat gain coefficient
(SHGC), and visible light transmittance (VLT). Figure 2 visualizes architectural characteristics of
the case study building.

Table 1 summarizes the input parameters used in the DesignBuilder simulation. Input variables for
the comparative study are highlighted in green in the table.

) %
Figure 2: A rendered view (a) and DesignBuilder set-up (b) of a case study building

Category Descriptions Reference Values
A typical office .
Activity working schedule chedL."eSBsﬁthp n
and activities esignburider
Environ- Heating 22 °C
mental Cooling 24 °C
Control Lighting 500 lux
Relative Humidity 30%
Roof and floor
construction; cast
concrete U-0.215
construction
Construc-
tion O-paque.wall
lightweight
construction; rigid U-0.363

insulation with
spandrel glass

Table 1: Summary of input parameters in DesignBuilder
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Window to wall

0,
ratio 70%

Double IGU with low- | Baseline | Adaptive
e coating on surface | system system
#2 + PV integrated
laminated glass U-2.8 U-1.9
shading device SHGC-0.2 | SHGC-0.2
VLT-0.34 | VLT-0.34

0.7ACH

Fenestra-
tion

Air exchange per
hour

(© (d)

Figure 3: Axonometric views of an adaptive fagade assembly in summer (a) and winter (b); sectional details in
summer (c) and winter (d)
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The fenestration system in this study consists of a typical curtainwall system with an integral external
shading system. The curtainwall system consists of a low-e coated insulated glass unit (IGU) and
thermally broken aluminium frames. The shading system is comprised of photovoltaic (PV) thin
film laminated glass and an aluminium frame along the edges of a PV panel. The shading system is
hung off from the curtainwall frames using operable brackets, providing a ventilated cavity in warmer
seasons and a closed cavity in cooler seasons. For comparative purposes, a baseline facade system
with an integral static shading system was also simulated in DesignBuilder. Sectional details of the
adaptive facade system are illustrated in Figure 3.

1.2 CALCULATIONS OF ENERGY PERFORMANCE VALUES OF AN ADAPTIVE FACADE
SYSTEM

The energy performance of a fagade system is typically characterized by U-factor, SHGC, VLT, and
air infiltration rate. The U-factor of an adaptive fagade system was determined in accordance with
NEFRC 100 using Therm 5 (Therm version 5). Therm 5 is temperature-driven heat transfer 2D
software that determines the heat transmission of a fagade assembly, including material conductivity,
radiation, and convective effects. SHGC and VLT of the adaptive fagade system assembly were
determined in accordance with NFRC 200 and NFRC 300 using Window 5 (Window version 5).
The low-e coating simulated in this study is a spectrally selective soft coat that offers the best U-factor,
SHGC and VLT available in current market. The PV laminated glass unit is simulated with metal-
coated glass that offers similar SHGC and VLT to that of the thin PV film panel. The simulation here
does not incorporate computational fluid dynamic (CFD) simulating thermal gains through solar
radiation in the closed cavity during winter seasons. Figure 4 shows the overall heat transmission of
an adaptive facade system resulting in the effective U-factor of 1.9 W/m2-K.

The effective energy performance values of the baseline and adaptive fagade system used in both
climate zones are summarized in Table 2. The calculation of these values took into consideration
50% of the facade area being covered with a shading system. It is observed that the major difference
between the bascline and adaptive fagade system is its U-factor and air exchange rate. The adaptive
fagade system results in an enhanced U-factor due to the insulative attributes of the closed cavity

22° 106° 19.1° 27.5’| 36.0° 41.4°| 529° 61.3° 69.8°
(a)

(b)

Figure 4: U-factor verification in accordance with NFRC100; fagade assembly with ventilated cavity (a) closed
cavity (b)
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Baseline fagade system Adaptive facade system
Effective U-factor 2.8 W/m2-K 1.9 W/m2-K
Effective SHGC 0.2 0.2
Effective VLT 0.34 0.34
Effective air 0.7ACH 0.5ACH
infiltration rate

Table 2: Summary of energy performance of baseline and adaptive facade system

during winter months. The closed cavity also improves the air exchange rate, thus further contributing
to energy conservation. In the absence of a simulation tool to estimate the air exchange rate, the air
exchange rate of the adaptive system was assumed to be reduced by 30% compared to the baseline
facade system, resulting in 0.5ACH. The values in Table 2 are the input variables in DesignBuilder
for annual energy loss/gain calculations through the facade systems.

2.RESULTS AND DISCUSSION

The results of energy consumption of a 9-story office building located in Minneapolis, MN (cold/
humid) and Houston, TX (hot/humid) are presented in this section. An annual energy simulation
was carried out to assess the energy influence of an adaptive facade compared to a static facade
system. The analysis revealed that the adaptive facade system consumes less energy than the static
facade system. The same study showed that the adaptive fagade system in cold climates offers greater
energy saving than hot climates. Sensitivity analysis indicated that further energy saving can be
achieved through strategically incorporating external louvers and fins into the adaptive fagade system
in both climates.

2. | COMPARATIVE ANALYSIS RESULTS

The cooling and heating energy load of the building with the baseline fagade system in Minneapolis
MN was measured to be approximately 6,700MBtu (consisting of 2100MBtu/yr of the cooling
load and 4600MBtu/yr of the heating load) whereas the building with the adaptive fagade system
in Minneapolis MN consumed 5,100MBtu/yr (consisting of 2300MBtu/yr of the cooling load
and 2800MBtu/yr of the heating load). The adaptive facade system in Minneapolis provided
approximately 1,800MBtu of energy reduction equating to $20,000/yr operational cost saving
compared to the baseline facade system. It was observed that both fagade systems yields a similar
cooling load consumption for summer months while the adaptive facade system consumes less
heating load than the baseline system. This is due to the fact that U-factor and air exchange rates
normally constitute a small percentage of the total heat gain of the building in summer seasons but
they are major contributors for the heat loss during winter seasons. Figure 5 shows the monthly
energy usage pattern and the energy consumption comparison between the baseline and adaptive
fagade systems.

For the hot climate where the cooling energy is dominant (Figure 5 (b)), the annual energy
consumption of the baseline and adaptive facade system was measured to be 5700MBtu and
5100MBtu respectively. Although the heating energy is reduced by 50%, the total energy saving
from this specific adaptive facade system is marginal because insulative facades are rarely beneficial
and the solar control is more of a priority for such hot climates. Therefore, further research on the
solar control attributes should be incorporated into the studied adaptive fagade system focusing
on geometry, dimension and materiality in relation to fagade orientations and solar path. Figure
5 illustrates the comparison of the total heating energy between the baseline and adaptive facade
system.
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Figure 5: Monthly energy usage pattern in Minneapolis MN (a) and in Houston TX (b). Annual energy
consumption comparison between baseline and adaptive facade systems in two climate zones (c)

CONCLUSION

This paper focuses on two objectives: first, to develop an understanding of how effectively and
sensitively an adaptive building facade system affects the energy performance of a building compared
to a static facade system and to analyse its energy performance in cold and hot climate zones.

The adaptive fagade system consists of an exterior adjustable shading system installed adjacent to a
curtainwall system, which produces an open cavity in the summer and a closed cavity in the winter
to enhance energy performance.

A case study building located in a cold climate region was investigated and a whole building energy
simulation was run. The result of the analysis revealed that the adaptive fagade system substantially
decreased heating loads compared to a baseline fagade system. The adaptive facade system discussed
in this paper works better in a cold climate than a hot climate zone, and therefore, additional study
will be carried out to develop other adaptable fagade systems that are suitable for hot and temperate
climate regions. Further, the adaptive facade system will be experimentally tested to verify the
simulated energy performance data against empirical data.
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ABSTRACT:

The main objective of this work is to analyse the operative strategies of cultural landscapes such as policies,
legislation/regulation, tourism, etc. The study subject is specifically, the landscapes that have strong rural and
patrimonial characteristics. The main question is to assess if the used policies and initiatives are sustainable for the
communities and local interests. Since 2001, the Alto Douro Wine Region has the UNESCO World Heritage
status, and is thus regarded as a suitable case study that presents the opportunity to evaluate the pliability of the
used strategies.

In order to answer to the goal stated previously, the used methodology has two main parts: i) a theoretical
framework concerning cultural landscape narrative; ii) the analysis of the various documents and studies available
related to the Alto Douro Wine Region, in the period between the pre-candidature until the present. It is a
qualitative method based approach, providing the definition of guidelines that can be hereafter applicable on
other cultural landscapes that are not classified by UNESCO.

CONFERENCE THEME: On Approaches: Ecology, sustainability, and changing societal and political economies
KEYWORDS: Cultural Landscape, Territorial Strategies, Sustainability, Alto Douro Wine Region.

INTRODUCTION

Over the years, the interest on cultural landscapes has increased amongst architects and urban or rural
planners. Its significance has surpassed the disciplinary boundaries of cultural geography or landscape
architecture. This fact can be explained by the social development and the inevitable territorial
changes as a response to modern society demands.

The original view of landscape as a mere scenery by Cosgrove (AA.VV. 1988) has been replaced
by the need to decode the various cultural signs, landmarks within landscapes, such as significant
buildings. Therefore it is possible to view them as zexts, more precisely — hypertexts (Ascher 2004) —
narratives that can be read as a heterogenic whole and also as individual parts.

Various eras can survive in the same space and, consequently, cultural landscapes can be better
understood firstly as space and secondly as a mise en oenvre of time or as its immutable image (Marot
2006, 56-57). This immutability is somewhat paradoxical. How can landscape be viewed as a
standstill frame of society? The collective memory, the traditional rites and the cultural identity are
in fact the obvious answers thus unravelling why the cultural and patrimonial landscapes are relevant
case studies. They represent an opportunity to showcase the past, the present and the future and,
consequently, more versatile approaches: le régional, le vernaculaire, les particularismes on cessé d'étre
passéistes; ils émergent a lactuel et revendiquent l'avenir (Berque 2000, 138).

In addition to the foregoing, the environmental and ethical issues also become relevant in this
debate. The rural exodus, the desertification, the land abandonment, the destitution of identity
by globalization (Singer 2004) and the universalization (Ricouer 2006) are some of the important
aspects to be included in the design of territorial strategies. In the case of landscapes with strong
patrimonial and rural characteristics, in order to be sustainable, they have to achieve an almost
utopian equilibrium.Simultaneously, preserve and create the necessary tools in the territory for new
dynamics and uses may occur, is crucial when one reflects on cultural landscapes.

This is somewhat conveyed by the reflexivity notion, that imply to think the territory in the past,
present and future (Ascher 2004, 30). However, the adaptable reuse idea (Kincaid 2002) applied in
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Figure 1: The Douro Region location and a zoom of RDD region with the defined area for the ADV region
(PCM 2003).

buildings rehabilitation, is considered to have more explorative possibilities, which is nearer to this
research purpose.

Analyse strategies that were designed specifically for cultural/patrimonial landscapes, such as the
ones classified as World Heritages by UNESCO (1972), can be an important base for further

considerations concerning the “active conservation” of cultural landscapes.

I. THE ALTO DOURO WINE REGION CONTEXT

The Alto Douro Wine Region (ADV — Alto Douro Vinbateiro) is an integrating part of the Douro
Distinct Region (RDD — Regido Demarcada do Douro), located on the north of Portugal (see Fig.
1). This landscape is composed by three major areas: Baixo Corgo, Cima Corgo and Douro Superior,
and inevitably marked by the Douro River (see the zoom of Fig. 1). The cultural and wine based
landscape, considered for UNESCO’s World Heritage category, has been built since the Marquis
of Pombal' era, between 1757 and 1763. This fact alone makes it one of the oldest distinct regions
in the world. Consequently, the collective memories and rites related to the wine production are
inseparable aspects of this specific place.

In order to define the area most representative of the Alto Douro landscape character, the candidature
to World Heritage was limited to the Alto Douro Wine Region.

However the remaining area of the RDD region was considered as a buffer zone of the ADV area. It
was then stipulated that ADV region was considered an “experience” and its success would determine
further experiments, extensible to the RDD region.

The ADV region is relatively homogeneous in its geomorphological and sociological dimensions. It
was necessary to proceed to the specific surveys, mainly based on cartography, allowing to establish
the various landscape characteristics: the soil use and respective maps, the biological diversity, the
vernacular architectural elements (for example, the farms (guintas), where the owners of the wineries
lived), the religious buildings and the different types of land use related to the wine production.

‘The composition of this specific landscape is obtained by three types of land use that still exist in an
integrated way:

e Terraces built prior to the phylloxera crisis (see Fig. 2): Since 1863 and as a consequence of
the phylloxera epidemic in the Douro Region, the old vineyards were continually abandoned
or destroyed. This is translated in several extensions of land with dead vineyards — mortérios —
which are still a part of the ADV landscape and layout. However, some of these old terraces
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were rehabilitated for the re-plantation of vineyards and the old schist walls were preserved.
These terraces still have an important role to play in the biological diversity of the landscape
(Pereira 2001, 81).

e Terraces built after the phylloxera crisis (see Fig. 3): These terraces were built mostly in the
end of the XIX century and in the mid 30’s of the XX century, a direct consequence of the
phylloxera plague that caused the European vineyard destruction. Therefore, the traditional
grafting was substituted by the American grafting which was resilient to the insect. A new form
of designing the vineyards was created. The landscape changed as well as the whole process of
collecting the grapes; the application of zinc wire strings on schist walls replaced the erguida
or empa (the vineyards were only sustained by the wood rods). The novelty was that the wood
rods were attached on the strings as soon as the pruning season arrived (Pereira 2001, 84).
The irrigation and drainage systems are also a part of the vernacular heritage in this particular

landscape (Curado 2003, 256).

* Patamares and Vinhas ao Alto, a more recent form of terraces (see Figs. 4 and 5): In the 70’s
was developed the first model of patamar. It normally consists in two rows of wineries placed
sideways to the contour lines and separated by a space of nearly two meters wide, where farm
trucks can pass freely. However, this model is only recommended for 40% slope, and presents
various problems when compared with the previous terraces. Its use increases the erosion risk,
the growth of infesting plants, forcing more herbicide treatments (Pereira 2001, 85-86). In the
last decades, more current models have been used, contributing to redesign the Alto Douro;
however these are far from being the major process used in the various wineries territories.
The fragmentation and the different kinds of social occupation of these territories, visible
on the wine properties’ dimensions and respective used techniques are important factors to
understand the various types of the Alto Douro’s wineries that invoke different eras and forms
of territory occupation (Pereira 2001, 87).

Figure 2: Terraces before the phylloxera plague. Figure 3: Terraces after the phylloxera plague in Valenca do
Douro. (Source: Miguel Flores, 2007).

These surveys reinforce the human effort and uniqueness of this particular landscape. The reaction to
adverse morphological conditions and to the plague reveals the genius of a population and how this
is connected to their collective identity.

The wineries (Quintas do Douro) — see Figs. 6 and 7 — are extremely important landmarks in the
ADV landscape, as well as their buildings related to the wine activity.
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Figure 4: “Patamares in Tabuaco Figure 5: Patamares in Tabuago (source: Miguel Flores, 2006). A new way

(source: Miguel Flores, 2006). of cultivating the vineyards, creating vertical lines, contributes to the ADV
landscape layout.

Figure 6: The ADV region: an overall view. (source: Miguel
Flores, 2008).

Figure 7: Quinta do Vestivio Douro, one of
the most impressive examples of quintas in the
ADV landscape.

The religious buildings are not so expressive, scarcely placed on the territory, although the surrounding
communities view them as significant landmarks.

All the data and the surveys anticipated a model of territorial management that would integrate all
the different components that characterize the ADV landscape.

I..THEADV REGION:TERRITORIAL AND PATRIMONIAL MANAGEMENT TOOLS

In the 80’s, the Project for Rural and Integrated Development of Trds-os-Montes Region (PDRITM
— Projecto de Desenvolvimento Rural Integrado de Trds-os-Montes) was developed and presented to
answer to such problems as the handwork shortage, the decreased quality of wine trees, among others.
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When Portugal became a member of the European Union, this region received important financial
funds for its development projects, which contributed for the wineries modernization. However, the
projects were focuses mainly economic factors such as the wine productivity. It was considered the
risks to the region integrity but this was not the major factor.

The Intercity Plan of Territorial Organization (PIOT — Plano Intermunicipal de Ordenamento do
Territdrio) was designed with a different agenda; it is a tool approved by the Portuguese law — Lei de
Bases do Ordenamento do Territério e Urbanismo (AR 1998). In general terms, it was created to be
an ensemble of guidelines (no-binding rules) to support an overall and integrated coordination — a
common ground — in order to articulate the different and inter-dependent counties, despite their
particular needs.

In the case of the Alto Douro Wine Region PIOT (PIOT-ADV) its primordial goal was and still is
the preservation of the patrimonial landscape of the region. Considering the various interests and
counties, were stipulated the following main objectives (Andresen & Curado, w.d.: 24):

¢ The definition of a global strategy for the protection and management of the cultural landscape
that all the municipalities can participate;

¢ The articulation with other plans and programmes of local, regional and national interest;

¢ The analysis of all the intercity routes that structure the territory such as population density,
infra-structures, transports and equipments;

* The analysis of all economic activities, particularly, social, environmental and economic
dynamics.

The Plan was designed considering all the guidelines applied to the Municipal Plans (PDM — Planos
Directores Municipais) and the dam reservoirs of Régua and Carrapatelo Organizational Plans (Plano
de Ordenamento das Albuféiras da Régua e Carrapatelo). Related to the first mentioned plan it was
analysed all the organizational charters, National Agricultural Reserve (RAN — Reserva Agricola
Nacional), National Ecological Reserve (REN — Reserva Ecoldgica Nacional) and their respective
regulations, then allowing the territorial model design (see Fig. 8). This figure shows that agricultural
activities (gray areas) occupy the major part of the territory, secondly, the natural spaces (white areas)
and finally the urban settlements (black areas). The Douro River is represented by the line (see Fig.
8).

There are other no-binding tools concerning cultural landscapes management, similar to the existing
Landscape Charters of Catalufia, Spain. They are supported by the existing vernacular architecture
and heritage registers expressed by a “relevancy hierarchy® and environmental surveys among others,
in order to catalyze a dynamic landscape (Preto 2009).

Simultaneously, it was created an Action Plan with regulating guidelines such as the promotion
of the local heritage architecture and the ADV landscape as a whole, aiming its conservation. To
implement these considerations and local PDM norms it was needed a regulating entity, designated
as the Technical and Intercity Office (Gabinete Técnico Intermunicipal). However, this Office was of a

-] 5000 metros. =13

Figure 8: Territorial organization diagram (Andresen & Curado, w.d).
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short duration mainly due to the lack of funds. Between 2002 and 2005, the Office budget counted
with the municipalities contribution with 25% funds and the Degraded Urban Areas Revitalization
Program (PRAUD — Programa de Regeneragio de Areas Urbanas Degradadas) contributions with
nearly 70% funds (AA.VV. 2001).

With the absence of this regulating entity, the PIOT-ADV struggled to survive to the different
strategic points of view.

All municipalities joined efforts and demanded the clarifying situation, forcing the State to intervene
and establish another entity with the same purposes as the referred above. Consequently, the
Portuguese Minister Council has stipulated the following: the creation of the Mission Structure for
RDD (Estrutura de Missio para a Regido Demarcada do Douro) depending on the Environmental,
Territorial Organization and Regional Development Ministry with the mission to reinforce and
catalyse development actions in the Douro Region. It also has the responsibility to promote the
articulation between the central and local entities of administration as well as stimulate the initiative
and the participation of civil society (PCM 20006).

In this document they are also referred the competences of the responsible by this Mission (the
President of Committee for Coordination and Development of North Region) in order to respond to
the municipalities appeal, and it was nominated a representative for each of the intervenient entities.

The general plan includes the management of the various entities interests namely the Integrated
Action of Territorial Base of Douro (AIBT-Douro — Acg¢ido Integrada de Base Territorial do Douro)
and the LEADER+? program, reported and conducted by the Trds-os-Montes and Alto Douro
University in 2003 (AA.VV. 2003b). The study refers the consequences and actions (legislation,
creation of associations, etc.) concerning the ADV rural landscape.

The rehabilitation of the Salzedas Monastery benefited from the financing of AIBT-Douro and IPPAR,
nowadays known as IGESPAR®. In several cases, it was verified that AIBT-Douro financed the second
phase of rehabilitation works previously financed by the PRODOURO (a governmental program
for regional development). Although, many historical centres were rehabilitated by its aid, this was
not the original organization intent. The LEADER+ is referred as the one with the most potential
to articulate the AIBT-Douro actions. However in some cases, it was verified the incompatibility of
interests, almost competing ones, such as local products stores financing for instance, launched by
LEADER+ and totally inadequate to the AIBT-Douro general agenda (AA.VV. 2001).

In fact the creation of partnerships must be viewed in the cooperation sense, conciliating the various
factors concerning the landscapes management and the conservation of cultural assets. This is the
reason why further and similar surveys should have been conducted and disseminated.

Actually and related to the wine production, an Iberian partnership between the Portuguese Office
of Douro and Oporto Wine (IVDP — Instituto dos Vinhos do Douro e Porto), Trds-os-Montes
University, etc. and Spanish entities (Technological and Agrarian Office of Castela and Leao and the
University of Madrid) resulted in the Suvidur project. The project agenda is Douro’s winery tetritories
organization and the definition of non-obliging set of instructions allowing the agricultural activity
maximisation. This experiment is currently taking place.

Theoretically, these initiatives contribute to the promotion of information and to data systematization,
relevant when variety and numerous factors are in order. It is therefore a public service, the population
is better informed and also an active way of management and knowledge.

‘The Suvidur project is complementary to the actual PIOT-ADV, with the scientific data exchange over
the sustainability of the wine culture of both countries. The norms are related to ADV region and the
Spanish Arribas del Duero, however, this fact does not imply that the identity of the Portuguese region
is at risk (AA.VV. 2009). It is possible to understand the measures’ focus on agricultural activities
justified by its territorial expression however the related cultural heritage must be valued.

In 2001, the social and economical characterization survey of the ADV region municipalities (AA.
VV. 2003b, 3) revealed the total ignorance of communities regarding the impact that the candidature
could provide for them.
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1.2. THEWINE CULTURE AS A STRATEGIC OPPORTUNITY

Besides the agricultural activity, the ADV landscape has the potential of being an important asset
to cultural tourism, specifically rural tourism, a trend designated as Touring: I Europe, the touring
travels, in which are majorly integrated the tourism in rural environments, represent 44 million travels
(about 18% of the Europeans leisure travels is included on this product). This touristic product has an
important role in the design of the National Strategic Plan of Tourism (PENT — Plano Estratégico Nacional
de Turismo (2007-2015)) that represents an increased trend in the order of 5 to 7% (AA.VV. 2008).

The PENT (TP 2007) strategies focus on cultural heritage promotion and the creation of itineraries
or cultural routes. The goal is to establish Portugal as a relevant competitor in this market segment.
Touring demand is fuelled by the direct contact to local traditions and social rites in form of
agricultural tourism, an approach that contributes to the sense of affinity and proximity to local
communities. This is defined as a Software of Cultural Tourism Product, directed to conservation

purposes (see Table 1).

In the case of communities with a strong agricultural base, this type of tourism has gained an increased
importance. A significant number of farms (guintas) are part of the Wine Rout in the ADV region.
The result is the region promotion by the Mission Structure and Douro Museum Foundation (see
Fig. 9), operational since 2006, with free open-sessions to the general public, stimulating tourism,
with activities as the wine tasting and farm tours, that otherwise remain closed to the public. It is
important to refer that the Douro Museum is part, though a central one, of an integrated route of 11
museums, such as the Imaginary Museum in Tabuaco, open since January 2009.

Other initiatives have taken place such as Caminhos Durienses in 2001, with their panoramic sights
tour promoted by the Northern Region Coordination Commission for Development (CCDRN —
Comissio de Coordenagio e Desenvolvimento Regional Norte) (Curado 2003).

The villages — Barcos, Favaios, Provesende, Ucanba, Salzedas and Trevies — were chosen in 2001 to
integrate the Programme Aldeias Vinhateiras do Douro, supported by the AIBT and SPIDOURO.
This programme has the goal to recover and invigorate a limited net of “reference villages” in the
ADV region. In 2007, it was created a festival — Festival das Aldeias Vinhateiras — that celebrates local
traditions related to wine rites supported by the northern regional operational programme within the

National Strategic Reference Plan (QREN 2007-2013).

The strategy is clearly directed almost exclusively to tourism, in all referred shapes. The problematic
is not new: the exhaustion of tourism as a resource, though valid, can paradoxically endanger the

landscape (COE 2000).

In the case of the ADV Region, the strategy has been to develop and simultaneously preserve the wine
activity with a clear investment in tourism. However, it is possible to affirm that the ADV region
has been corresponding positively to its candidature purposes, with capable legislation, regulating
entities and different partnerships.
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Table 1: Tourism Management Strategies (Jansen-Verbeke, McKercher, 2010).

On Approaches 193



Figure 9: Douro Museum, Peso da Régua (source: Ricardo Loureiro 2008)
2. CONCLUSION REMARKS

Actually, there are two significant tendencies of territorial intervention, concerning the heritage
management (Veltz 2002, 10-11):

e The political strategies for the creation of various response models: although these strategies are
based on the existent cultural assets, it goes beyond this aspect, anticipating future trends and
productivities enabling the landscape autonomy and sustainability;

¢ Simultaneously, there is an awareness concerning the landscape conservation: different
productive cycles in the major and potential sectors of cultural landscapes have to be considered.

Related to the first point, the PIOT-ADV plan has two major investment strategies already
mentioned — agriculture and tourism — due to the wine activity common ground. These two activities
are intertwined and support the landscape, and consequently, its communities. The question is: can it
be a third window of opportunity, besides these otherwise obvious courses of action? The possibility
of other viable strategies is a hypothesis that could be further studied crossing the data between these
two sectors. The role of vernacular architecture in the communities as well as further dynamics,
besides tourism, should be also explored.

Portugal strongly depends on European funds in order that many of this kind of projects can survive.
It is also important to refer that entrepreneurship and the active participation of communities are
real key factors in a management plan concerning patrimony. This is mainly achieved by partnerships
between the public and private sectors. This is not always consensual though theoretically it should

be.

Related to the second point, the ADV region has been, despite some problems along the way*,
regulated by public entities from the GIT to the actual Mission Structure.

The ADV safeguard is built on people’s awareness through education, so the local communities can
understand and live the plan in its real significance.
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ENDNOTES

! Sebastido de Carvalho e Melo, Marquis of Pombal (Marqués de Pombal (1699 -1782)) as a prime minister was
responsible for important public reforms, in various departments, from education to economy. He is also known
as the main character in the public design of Lisbon downtown after the earthquake on the 1st of November of

1755 (Oliveira, 1990: 418).

2 The LEADER+ program is a tool that allows experimenting diverse approaches concerning interventions on
rural landscapes, respecting the environmental, economical, social and cultural aspects of rural territories. The
LEADER+ program underlines the importance of local conscience, their identities and landscapes self worth.
Consequently, it was created the conditions for the skills acquirement so the local communities have an active
role and intervention. In April 14th, 2000, the European Communities Committee adopt, in according with
the stipulated in the European Regulation (CE, 1999), the guidelines related to the rural development and
local initiative promoted by LEADER+ (EU 2000). The LEADER+ program is a local initiative, financed by
FEOGA-Orientation and by public/private entities. It is most active when combined with the Local Action
Groups (GAL — Grupos de Acgio Local) and the main goals are valuing the natural and cultural heritage, the
economy reinforcement, creating jobs and the aid to loca%()rganizational abilities (AA.VV. 2003a).

3 The Instituto da Gestdo do Patriménio Arquitecténico e Arqueolégico (IGESPAR 2009) is an institution, result
from the merger (MC 2006) between the Instituto Portugués do Patriménio Arquitecténico (IPPAR 2009) and
the Instituto Portugués de Arqueologia (IPA 2009). It incorporates some of the attributions of the Direcgio
Geral dos Edificios ¢ Monumentos Nacionais (DGEMN 2009), meanwhile extinct. Its a public institution,
indirectly administrated by the State, following the attributions from the Cultural Ministry on the sphere of
cultural, architectural and archaeological patrimony. The focus of this entity is monuments preservation and the
promotion of routes and tours in natural landscapes such as Féz Coa. Despite this fact it was acknowledge the
dissociation between landscape and monuments, a key factor to promote and protect cultural landscapes that
must be viewed as a whole with a holistic approach (Oliveira & Ribeiro 2010).

“ Besides the already mentioned problems concerning the establishment of a normative entity, the fact is that
ADV region struggled with other questions. In 2007, it came to the general public that ADV region could lose
its UNESCO World Heritage status because of the major illegal dumps in the protected area. In 2010, this is still
a problem. Consequently, the VALOR DOURO project was created to recover the fluvial landscape, supported
aanong others by the Mission Structure. The causes are attributed to the lack of civic spirit and lower local
education.
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ABSTRACT:

Since the fall of the Soviet Union, Russia has transformed from a socialist state and communist ideology
into a democratic state and a post industrial economy. The dramatic transformation of a society generated
a concurrent transformation of the urban fabric. A transformation informed and sculpted by extremes;
such as the sudden absence of an established social system and the application of a paradoxical one and the
aspirations of a market economy which must struggle through the hindrances of a socialist past. Consequently,
the physical transformation of Moscow, has been, and is sculpted by the extremes of the post-socialist vision
of capitalism; which is fuelled by seventy years of repressed economic energy, an energy which compresses
economic evolution. Compression distils out and eliminates critical processes required to reconcile economic
and social potential that is essential for the liveability of the city. Instead, through the haste to transform,
it allows uninformed preconceptions to flourish; preconceptions which ignore the evident and essential needs
of a city. In this case, compression has allowed the potential, of urban transformation, to dissolve into a
hybrid of economic equivocation and ambition. In Moscow, this hybrid has been imbued into the mechanics
of the privatization of property, government management of land use and the priority placed on private
developer interests. These private interests, lacking proper regulation, are characterized by; additional burden
to the cities overloaded and failing infrastructure, the focus on short term profit at the expense of long term
progress and the damage to the fabric of existing neighbourhoods through large scale insular developments.
Through the lens of previously state held industrial complexes and their adaptive reuse this paper examines
the transforming notion of public space, local identity and city life in the Post-Socialist City of Moscow.

CONFERENCE THEME: On Approaches
KEYWORDS: socialist, industrial, reuse, development

INTRODUCTION

During and shortly after the 1917 Bolshevik revolution, all urban land was appropriated by the state.
This land grab was part of many social and government actions to support the ideology of Socialism
and the creation of a Communist state. During the subsequent seventy years of Communist rule,
this land was developed to propagate and celebrate socialist ideals where property was no longer
privately owned and private space became communal. When the Soviet system fell, much of the state
owned enterprises and the associated property became available for privatization. This abdication of
state ownership, propagated by the dramatic change in governmental system and the demands of the
market economy allowed uncontrolled development. Without a clear plan of the city, unplanned
transformation allowed development strategies which promoted exclusivity instead of inclusion and
isolation to accessibility. These tendencies were in direct response to the common citizen notion of
what private and public space meant. The understanding of what constitutes public and private space
is different in relation to western notions of space. Public space is viewed as owned and controlled
by the state and subsequently represents forced communal living. The perception of public space is
a reference to socialist times. Now, private space is viewed upon as a symbol of position and luxury,
the ultimate freedom from the collective. Consequently many development strategies are driven by
these preconceptions of the two types of space.

Moscow, like many Soviet cities developed in a predictable manner during communist rule. The
industrial center, main transportation arteries and residential areas were mostly built before the
revolution. The city expanded along the outer edges, where much of the dense social housing was
built, leaving the center of the city relatively intact. By the 1980’s, Moscow reached the limits of its
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expansion to the outer ring road and its abutment to the surrounding administrative area; Moscow
Oblast. After the fall of communism, the economy frantically grew, which was a result of repressed
demand of over seventy years. This demand included a large appetite for property which coupled
with the restricted supply quickly made Moscow property values some of the most expensive in the
world.

Due to Moscow’s rapid growth and development tendencies, over the twentieth century, many of the
old industrial complexes remained and became imbedded in the city center. However, the dramatic
transition to a market economy left many of these complexes vacant or underutilized. At the same
time, the intense demand for land, limited supply and escalating value made the property more
expensive than the value of the inhabiting enterprises. Additionally, because of the large percent
of space they occupied in the city center, approximately twenty percent, their grandiose scale and
unique character made these facilities prime targets for redevelopment.

1.0 POLITICS OF SPACE

In attempting to understand current spatial development trends in Moscow it is important to
recognize the historical scars the Russian people still carry with them. For seventy years, life was
ruled under a socialist regime. The notion of public and collective space was the base for imagining
a utopian society. In contrast private domain was almost completely absent from the life of the Soviet
citizen. We therefore postulate that the spatial responses of the city in the last twenty years, is in
direct response to these notions of public and private space. Notions which are in direct reaction to
the previous societies prescribed purpose of space. Driven by fear of the collective, the current city
and its inhabitant celebrate the private. Anything “public” triggers a collective memory of Soviet
times. It is therefore not a surprise that there has been a reactionary wave which has favoured the
private realm. The ability to separate oneself from any interaction with people from different socio
economical backgrounds is considered desirable in contemporary Russia. This tendency, typical to
the average Muscovite, is not being vigorously challenged by the city’s planning officials. However it
is obvious the city as a whole is paying tremendous price for this desire. The isolation and exclusion
has created islands of development, which through their insular approach has turned their back on
the surrounding streets and the city.

I.1 SOVIET INDUSTRIALIZATION

In 1917, after centuries of oppression of the lower classes, a series of proletarian revolutions ended
Russia’s Tsarist autocracy. The efforts, of the working class, eventually led to the creation of the
Soviet Union, one party state ruled by the Communist party. This new “Democratic Centralism”,
somewhat foreign to the ideas of the revolution, was justified by the leadership as a mechanism
for insuring that ‘capitalist exploitation’ never returns to the Soviet Union. In the spirit of giving
power to the working class the new state was the first one to adopt a planned economy. Under the
new system the government was in control of the industry, directing all major decisions regarding
production and the distribution of goods.

In the process of building the new socialist economy the control of all industrial enterprises was
assumed by the government and a general process of industrialization took place. The industrial
manufacturing complexes became central to the construction of the new society. They no longer
represented places of oppression of the lower class; rather they played a key role in creating the new
soviet man. Worker’s clubs were established and provided not only opportunities to socialize but also
played a major educational role, providing educational and cultural opportunities that until 1917
were available only to the chosen few. It is incomprehensible that “In 1917 Illiteracy was recorded
at 75-85%.” !

John Reed summed up the intense ebullience of proletarian life during the year 1917: “All

Russia was learning to read, and reading - politics, economics, history - because the people

wanted to know.... The thirst for education, so long thwarted, burst with the Revolution into a

frenzy of expression. From Smolny Institute alone, the first six months, tons, car-loads, train-

loads of literature, saturating the land.... Then the Talk.... Meetings in the trenches at the front,
in village squares, factories...What a marvellous sight to see: Putilovsky Zavod (the Putilov
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factory) pour out in its forty thousand to listen to Social Democrats, Socialist Revolutionaries,
Anarchists, anybody, whatever they had to say, as long as they would talk! For months in
Petrograd, and all over Russia, every street-corner was a public tribune. In railway carriages,
street-cars, always the spurting up of impromptu debate, everywhere.... At every meeting,

attempts to limit the time of speakers voted down, and every man free to express the thought

that was in him”. 2

It wasn’t only the industrial facilities that were assumed control by the government; the same was
true for all real estate, including housing. The communist party therefore assumed responsibilities
for all aspects of one’s life. It was expected to provide all members of society with housing, healthcare,
education and work. In return people unwittingly paid with their freedom to choose where to live
and what to think.

|.2 PRIVATE DOMAIN

For the greater part of the 20th century, and in a much smaller scale until today, Russian families
living in urban areas had to share with complete strangers the most intimate space of all, their homes.
Kommunalka a “communal apartment” was an apartment shared by multiple families, often from
very different backgrounds, brought together merely by the arbitrary decision of the government.
Multiple family members shared a single room while the rest of the house, bathroom, kitchen,
hallways were shared by multiple families. Forcing together people with different ethics and life
habits, it is no surprise that these public domains were highly contested public spaces.

Communal living was first and foremost a social policy, supported by the increasing need for
housing in a state of rapid urbanization. This policy created a mechanism than not only promoted
the socialist values of collective living but was also an easy way to insure that no anti government
activity is taking place in the private domain. Often infused with informers, all apartments were
subject to government control. Suspicions and lack of trust were common for most of the soviet
regime years, since denunciation was possible not only by neighbours but also by family members.
‘The general notion of privacy was condemned - “Soviet man has nothing to hide from its comrades™,
subsequently individualization was delegitimized. Hence, during the seventy years of the socialist
government, there was never really a clear boundary between public and private. To some extant all
could be considered public, since “privacy” could only exist as isolated moments in space and time
and could be exposed and condemned at any time.
“Like electrical condensers that transform the nature of current, the architects’ proposed

‘social condensers’ were to turn the self centered individual of capitalist society into a whole
man, the informed militant of socialist society in which the interests of each merged with the

interests of all” 4

It is not a surprise then that with the fall of Soviet state the level of “privacy” one could achieve was
associated with his new status as a free citizen. So while it’s not unusual to see separation between
people of different financial background, in Russia this notion reached new heights. Fences, extensive
security systems, exclusive clubs and the almost complete withdrawal from the public realm of city
life are just some of the reaction of Russia’s new rich to their new freedoms.

|.3 PUBLIC DOMAIN

Throughout history, Russia has emphasized and celebrated the Civic space. Grand boulevards, endless
plazas, and overpowering monuments are a common seen in the Russian landscape. However, “Public
Space” is not the same as civic space. Public space is created by the nuance of activity which fills the
space because of its self. It is the activity of use within a space which allows one to observe and be
observed. It allows for a variety of use with brief moments of organized and singular activity, but
without the space necessarily having been designed for a singular common focus of the inhabitant.

Notions of public and private vary considerably across different cultures. In Russia the common
experience of these notions can't be separated from its past of communal living under the close
supervision of the soviet state. In contrast to the western notion of public space being a realm that
is equally accessible to all members of the society. When a Moscow official was asked to present his

notion of public space he said:
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« «

Public Space”- is “Everything what is actually owned by the state”. If you asked the mayor
of Berlin, Amsterdam, New -York or even of Hong-Kong, you would barely get the similar
answer. “Public Space” is something where different stake-holders come into share and have to

negotiate their roles. I think this is something that Russia still has to understand.” °

Capitalism, greatly transformed the soviet city, and with it has changed the socialist notion of
public and civic space. This took place primarily through two main processes; privatization and
commercialization. Privatization seems to have isolated and segregated the inhabitants of the city,
reducing the opportunities for public, where commercialization has activated many of the sterile civic
socialist spaces.

When you have an empty space and you fill it, it does not mean that you have eliminated the
void. You can fill the space and create more void than if you had not built at all.®

Daniel Libeskind

As the Soviet system fell, privatization and development arrived and moved forward at a rapid
pace in contrast to the Soviet city, which was explicitly planned with public and civic space, recent
development has done little for the overall planning of the city. Through the process of privatization
the city has become more and more isolated. Much of the land that was owned by the state and was
considered public quickly became available for privatization. A process which was fundamentally
flawed, since the value of the land and enterprises could not be easily quantified coming from a
planned economy; where the value of property was stated through government decree instead of
through market economy processes.

The basic problems of privatization in post-socialist countries are aptly summarized in a witty

aphorism credited to Janusz Lewandowski, Poland’s Minister for Ownership Changes in 1991:

“Privatization is the sale of enterprises that no one owns, and whose value no one knows, to

buyers who have no money.” 7

Ideally, privatization is accomplished through three broad categories: divestment, displacement and
delegation. Divestment of a business is the selling, donation as a business or liquidation by selling the
assets. Displacement allows the government to be replaced over a period of time by private enterprise.
Delegation is the management over the private sector in the production of services or goods. Because
of much confusion and limited or no legislation during the beginning of the 1990, these three
privatization techniques mutated into something called Spontancous Privatization.

This process involves leasing the firm’s assets at a cheap price to a newly created private

firm that belongs to and consists of the enterprise’s senior management, or even selling the

enterprise to a foreign firm in a self-serving, questionable and possibly corrupt transaction.
This is tantamount to simple appropriation (actually, misappropriation) of the state enterprise

by the managers. ®

This unscrupulous practice is now outlawed, but not after a large percentage of state property was
appropriated. The benefactors became part of small group of extremely rich property owners called
the “Economic Elite” or Oligarchs. These players are very much the mechanism of real estate
development in Moscow and a group whose primary focus has been short term profit at the expense
of long term sustainability.

The decline of centralized power has created small independent units resulting in fragmentation and
isolation of the urban fabric. Furthermore, because of developer desires to increase density, these
independent units have overloaded the existing infrastructure of the city. The result has been the
dramatic rise in traffic and the increase of demand on utilities and city agencies. While the profit
from these developments goes to private owners, any upgrade to the city’s infrastructure is a collective
cost that everyone will have to pay.

2.0 CITY PLANNING

Moscow has been working without an official zoning plan for many years, allowing arbitrary decisions
of development. These decisions are usually influenced by the desires of private developers and many
times done through questionable interactions between developers and city officials. Because the
vagueness of the zoning laws, the city has been working on the development of an official zoning
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Figure 1: Moscow GenPlan 2025 (Strelka, Berlage Institute 2010)

plan for over ten years. In May 2010, a new development plan was approved for the city. This plan,
referred to as Genplan 2025, see Fig. 1, promised quality housing, better roads, longer subway lines,
more public space and the preservation of the historic center. Through the new zoning strategy, the
plan divided the city into two parts - a stabilization zone and development zone. The stabilization
zone includes the old residential areas in the city center and plans for substantial infrastructure
development and repairs. Development zones include old industrial districts and existing five-story
housing blocks of which are to be largely demolished to make room for new development.

The release of the plan was immediately followed by heavy criticism. Many arguing the plan

was illegal and a “death sentence” for Moscow. It is projected, that if executed, Moscow will

see 200 million square meters rise and 5 million square meters will be demolished. According
to Anton Belyakov, State Duma deputy from Fair Russia party; The demolition will include as

many as 300 monuments, while leaving the future of another 1,500 at risk."!
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The reality of the plan was the hidden influences and financial desires of private developers were
revealed. Because Moscow has a limited administrative boundary; only through the substantial
increase in building density, at the city’s center, could the financial aspirations of the developers
be met. A density which could not possibly be supported by the existing infrastructure of the city
and even through proposed increases in roads and metro extensions would only serve to demolish
and destroy the historic fabric of the city. See the red zones in Fig. 1. Mikail Blinkin, traffic expert,
explained the burden resulting from continued development of the city center;

I'll give you the simplest example. We demolish five-story buildings from the Soviet times and

put up a 30-story building in their place. The surrounding transport network, for cars and

public transportation, we leave unchanged.'’

Currently many businesses, to avoid increasing traffic and expensive rents are looking for new
opportunities outside of the city center and in the surrounding administrative zones of Moscow

Oblast.

While the city was trying to evaluate the plan for its future, a dramatic change took place in the
Moscow government. In October 2010, Sergei Sabyanin, was nominated as the new mayor, replacing
Yury Luzhkov the mayor of 18 years. His immediate response was to suspend the implementation
of the GenPlan and further analyze the needs of the city. As of this time a new proposal appears to
be a few years away.

3.0 INDUSTRIAL SITES

The transformation of former industrial sites has been going on in the US and Europe for almost 50
years. In Moscow however this is a new process, one that is taking place in a unique context, between
the fall of the soviet government and the ongoing world financial crisis. The current process is being
shaped by an architectural heritage crumbling under the race for the new.

Many of the industrial sites which were built in the previous century became part of the city center.
These zones occupy about twenty percent of Moscow’s territory. Because of the high demand for
property, these facilities have been and are targets for redevelopment. The dilemma the production
companies faced was the entities were not as valuable as the property they occupied. Economically
there was a need to move these facilities out of the center of Moscow, since any attempt to refurbish
them as manufacturing facilities was financially unprofitable.

Today. the logic of the new market economy exerts strong pressure for the redevelopment

of these sites to other uses, especially in the more central parts of the city (the sales value

of land inside the Garden Ring in 2005 was estimated at over 8,000 USD per sq m). These

development pressures already started to push out industrial uses to the periphery where they
could be accommodated on new greenfield sites with lower land rents and plenty of relatively

easily accessible space.

Within these types of facilities there are three levels of quality and financial investment; the elite high
end, class B Business and low end Soviet Era facilities.

These industrial buildings are usually rated class “B” grade buildings. The most common approach to
reusing these facilities is business and high end residential developments. Rarely are these facilities
considered class “A” buildings; which is usually held for brand new construction. Because these
facilities held industry, sometimes heavy industry, the buildings are perfect for adaptive reuse. Large
spacing of columns, tall floor to floor heights and overbuilt structures allows these buildings to easily
support most types of program. Usually these buildings are in a complex of buildings, a campus of
sorts. Under socialist times the allocation of space needed for these facilities was not based on market
value of land, but the determination of government officials. Therefore, many of these complexes are
of low density in comparison to the surrounding city. This is the primary reason why the complexes
take up such a large percentage of urban land.

As pseudo campuses, these complexes are usually redesigned by keeping or enhancing tall barrier
walls along the street and sidewalk. These are only interrupted by locked gates for vehicular access,
which security personnel continuously patrol. Additionally, access into the buildings entrances
are secured by both guards and a security pass system. Within the complexes, most open space
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Figure 2: Danislavsky Dvor. Source(Atho, 2010)

is consumed by parking; ignoring the potential for a pedestrian campus. An example of this is
“Danislavsky Dvor”, (Fig. 2).
David Harvey and Matteo Pasquinelli have pointed out that the creatives often play the part of
the bait in complex real estate operations that ultimately aim at the substitution of the creative
‘pioneers’ with bourgeois ‘gentrifiers’.!?

Recently, a number of developments have used the arts or academic community as initial inhabitants.
Their use of the facilities generates interest and activity and therefore increases the value of the
properties. Ultimately, however, the facilities are gentrified and the creative class gets pushed out
once the value of the properties increase beyond the means of the initial inhabitants. The following
projects show different attitudes towards the use of cultural program to instigate development in
these types of facilities.

The Bakhmetevsky Garage 1926-27, by Konstantin Melnikov, see Fig. 3., is now a non-profit
exhibition space dedicated to the promotion and development of art and culture. This facility is
maintained by outside private funding and is a model of cultural development which has saved a
significant piece of Russian modernist architecture and promoted a cultural program. This is a top
down approach and ultimately is dependent on the good will of the economic elite.

Figure 3: The Bakhmetevsky Garage (Author 2010)
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Figure 4: Proekt Fabrika (Author 2010)

The second example of cultural development is Proekt Fabrika, which is an active manufacturer of
paper used to print images on porcelain. It is the only factory of its type in Russia. The unused parts
of the factory were changed to cultural production when there was a reduced demand for various
paper products. A number of the lines were eliminated and factory space became available. The
head of the factory decided to introduce cultural program in 2004 to use the extra space. The profits
of the paper support the galleries and visiting artists. It is a non-profit art center and completely
independent of city government and outside funding. This allows an autonomy that many of the
art centers through the city do not enjoy. They have also joined partnerships with art organizations
outside of Moscow, in Europe and the United States, such as the NYC gallery Sputnik.

The last and largest development, using cultural program, is the Red October Chocolate Factory
(Fig. 6) on Bolotny Island. It is one of largest industrial complexes going through adaptive reuse
in the city. The development has been placed on hold primarily because of the global financial
crisis. Initially the island was meant to be turned into a luxury residential zone, called Golden
Island, and was to house only the extreme rich in large private residences. However, because of the
credit crunch, it has allowed a small artist community to inhabit the facility at a very low rent and
even more importantly the complex now holds a new school of architecture, Strelka Institute of
Media, Architecture and Design. It is a post graduate school, with a curriculum designed by Rem
Koolhaas. Both cultural programs are initiators to the development of the complex and have brought
recognition and interaction into the facility. Additionally, the complex has created a social hotpot
by bringing in nightclubs, restaurants and bars. Since the complex is in the middle of the city and
adjacent to many of the major landmarks of the city, there is intense pressure by the public to develop
this site with long term solution to public access to privately owned property.
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Figure 5: Location of Red October (Strelka, Berlage Institute 2010)
What is additionally interesting about Strelka and Red October is that the investment of the rich is focused

not only on the financial viability of the complex, but it also the education of a new generation. It is a unique
approach to these types of developments and is beyond the standard approach seen throughout the city to this
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Figure 6: Red October, Confectionary Factory (Author 2010)

CONCLUSIONS

The question of what kind of city we want cannot be separated from what kind of people we
want to be.

David Harvey

Socialist industrial complexes in their historical role as well as in their current state of transformation
can be viewed as political, economic and social microcosms of the Russian society. Dominant in the
urban landscape of the capital city they played a central role in shaping the urban life in Moscow
for most of the twentieth century. Constructed as industrial manufacturing facilities, they supplied
jobs for thousands of people and at the same time played a social and symbolic role in shaping the
identity of the soviet man. With a primarily autarkic economy each facility was responsible for a
specific product. From chocolates to cars everything was “USSR” made and a source of national
pride. Growing to inhabit almost twenty percent of Moscow’s land these facilities became central to
shaping the urban fabric of modern Moscow. Developed with minimal land limitations, they were
often oversized, centrally located and impossible to miss.

Originally conceived as mechanisms of collective productivity and symbols of proletarian power,
these facilities are now being turned into introverted islands of capitalist illusions. From spaces that
celebrated the state ideology and at least conceptually belonged to the working class people; they
have now, following the collapse of the USSR, have been almost fully privatized and isolated from
the public.

In a desperate attempt to catch up with western capitalism, the Russian economy puts everything up
for sale. An economic evolutionary process that took the west almost a century is being compressed
in Moscow into several years. While a long term plan is yet to be finalized and approved by the new
mayor development has only temporally slowed down by the global economy.

More often than not the industrial facilities, once privatized, are developed with very few substantial
limitations from the city. With no considerations of their impact on the existing local fabric, public
accessibility, or the city infrastructure that will be required to support them. They are like parasites,
taking what they can and turning away. Taken away from the working class in the nineties, they are
now being taken away from the city as a whole.
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As reflected in current trends of development, Moscow and its inhabitants are experiencing a
psychological barrier, a post soviet trauma. Still blindly reacting to its past, Moscow assumes conflict
between public and private space. However, it is possible that in these facilities, embedded with
meaning, the preconceptions of what constitutes space can be re-imagined and the imprint of a
societal trauma can be slowly erased. Through actualizing the integration of public and private,

Muscovites can experience a different kind of public space. One that brings together people through
chosen and desired interaction and not through programmed government and a top down approach.

Finally, only twenty years after the fall of the soviet state Moscow is experiencing yet another major
transition politically, economically, and culturally. Through the global financial crisis, which has
placed much development on hold, and an appointed new mayor who is willing to challenge previous
assumptions, there is a small respite and an opportunity for the city to take a breath and plan its
future. As the economy has cooled down, different and more nimble approaches to development
have started to appear. Possibly, as seen in the Red October factory and Strelka these places can be
points of culture, entertainment and most importantly discourse. These approaches are harnessing
a younger generation of citizens who do not have the psychological barriers of the past and are
questioning the biases of the previous generation. “What type of city does Moscow want to be?”
should be a question asked as transformation of industrial site continues to reshape the life of Moscow.
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Traveling Michel Serres’ Passage du NordOuest:
what happens, once the ice breaks?

A reflection on architectural research conducted
between the humanities and engineering.

Ulrike Passe

lowa State University, Ames, lowa

ABSTRACT:

This paper investigates the complex design process for sustainable buildings mediating between spatial
composition and architectural typology on one side and thermal, climatic conditions and energy use on the other
hand. The theoretical base is Hermes V Le Passage du Nord-Ouest (Serres, 1980) by the French philosopher and
mathematician Michel Serres (1930 -), where he is searching for a passageway from the exact sciences to the arts
and humanities. While both are looking to explain the world with their own methods, they are turning their backs
at each other. The shipping passage in the North of Canada connecting the Atlantic and the Pacific serves him
as a metaphor for this complex thought space linking, connecting and dividing, these two explanations of the
world. This text is dealing with the connection of places, which seemingly are separate: rigidness and phantasy,
myths and exactness, quantitative and qualitative knowledge. Based on this understanding the paper analyses
the design process between architecture and engineering as a passage passing four overarching theoretical frames
crossing between geometry and perception, drawing and material, atmosphere and typology, technology and
desire thus befriending quantitative and qualitative methods of design thinking. The research analyzes a built
experiment, the Interlock House, which focused on the relationship of spatial composition and air flow as a means
of energy transfer, the impact of passive and active environmental controls and systems on architectural design
and improved building energy performance. The means to travel the passage: proportions, thermal detailing,
natural ventilation strategies and daylighting are here identified as key moments for sustainable design. Design
communication for sustainable buildings needs to convey information between multiple entities with opposing
language systems and thus equals a map rather than a flow chart. A collaborative design methodology emerges
from these passages when the ice breaks.

CONFERENCE THEME: On Approaches
KEYWORDS: Design Communication, Sustainable Buildings, Integrative Design Thinking, Interdisciplinary Collaboration,

Natural Ventilation

I.INTRODUCTION: RESEARCH THE PASSAGE DU NORD-OUEST

Open space architecture which is well-tempered in light, color, materiality and space can become a
climate device to make daily life comfortable and sustainable. The presented research is a continued
analysis (Passe 2007) of the complex relationship between spatial composition in free-flow open space
typology on one hand and thermal and climatic conditions within buildings on the other. It asked
how spatial design theory of transparency in space can contribute to and enrich the development
of sustainability and the reduction of energy consumption in buildings. The research started with
a re-reading of selected architectural icons of modernism which use free-flow open space through
diagrammatic drawings and simulations with computational fluid dynamic (Author 2009) and
proposed and built a solely solar powered house with a large interdisciplinary university team to
develop design strategies for sustainable buildings.

The name of the Iowa State entry to the U.S. Department of Energy Solar Decathlon, the Interlock
House, provides the starting point for implementing the design strategy. Within the project, the
concept of ‘interlock’ had many meanings: the spatial integration of active and passive environmental
control systems; the densification of urban neighborhoods by adding new housing units to existing
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INTERLOCK HOUSE

Figure 1: Design diagram: Interlock House. (Team 2007)
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Figure 2: Three-dimensional design diagram. (Team 2007)
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fabric; an active connection between the occupant and their landscape and climate; the relationship
between the two main processes of energy conversion - thermal and electric; and the multidisciplinary
nature of green building design which brings together architecture, engineering, science, and art. The
Interlock House is designed as a climate device. The design process to derive at this house was an
interlocking communication and translation system, which connected parameters on various levels
of disciplines, construction techniques, and thermal properties, climate of seasons, user patterns and
comfort requirements. A process of translation developed across the disciplinary boundaries.

The French philosopher and mathematician Michel Serres (1930 -), in Hermés V Le Passage du
Nord-Ouest (Serres 1980) is searching for a passageway which leads from the exact sciences to the
arts and humanities. While both are looking to explain the world with their own methods, they are
turning their backs on each other. The shipping passage in the North of Canada connecting the
Adlantic and the Pacific serves him as a metaphor for the complex thought space linking, connecting
and dividing, these two explanations of the world. This text is dealing with connections of places,
which seemingly are separate: rigidness and fantasy, myths and exactness, quantitative and qualitative
knowledge. The Northwest Passage serves here as a metaphor for the complex design process between
disciplines needed to produce and perceive sustainable architecture.

2.METHODOLOGY

This paper analyze the design methodology of an interdisciplinary team while designing the Interlock
House as a passage between architecture and engineering through four overarching theoretical
frames crossing between geometry and perception, drawing and material, atmosphere and typology,
technology and desire thus mediating quantitative and qualitative methods of analysis. The means
to transverse the frames are passage culminating in the design effort as a synergy of hard and soft
facts (Connor 2009). For sustainable design these passages are proportions, thermal bridge detailing,
natural ventilation and daylighting.

This methodology opens the potential for a new interdisciplinary design thinking where the harsh
communication boundaries between the disciplines and dialectics are broken up and a singular
architect as author is replaced by a jointly working team. Neither of the passages can exist without
cither side of the frames.

The 2009 Solar Decathlon competition measured and evaluated each house in five subjective and
five objective contests which is comparable to a travel through the Northwest passage. The subjective
contests evaluated architecture, engineering, market viability, communications, lighting design
and the objective contests comfort zone, hot water, net metering/energy balance, appliances, home
entertainment were measured with built in instrumentation. Some contests were task based such
as hot water and appliances. Other contests such as comfort zone and net metering were directly
measured throughout the course of the competition time. Each house was equipped with shielded
temperature and humidity sensors to measure interior air characteristics. Bidirectional wattnodes
and current transformers were used in each house to determine the overall energy balance. Sensors
were also placed in the center of the exterior competition site to measure environmental temperature,
humidity and insolation on a horizontal surface. The competition assigned points based on how well
a team met the criteria for each of the ten competitions. Specifically, full points were awarded in
the comfort zone competition for maintaining an internal temperature between 72°F and 76°F and
maintaining an internal relative humidity level between 40% and 55% during all scoring periods.

The design process can also be read as a performative map representing a house which creates its own
thermal environment. The design team was using simulation and modeling maps to understand and
communicate the energy performance and thermal and visual quality and atmosphere of the house at
the same time. The central entity, bringing all these assumptions together, is the spatial configuration
of the house based on the spatial concept (Fig. 1 and 2) of efficient and generous distribution of the
collected heat energy which manifests itself in section and plan of the building. The spatial concept
balances the need for a tilted south-facing surface for the photovoltaic array, the use of thermal heat
and cooling vents and the capturing of energy with the envelope and thermal mass. It incorporates
natural air flow and ventilation strategies to enhance comfort and thermal balance. The interrelation
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of all parameters manifests itself in a balance of flows. A strong feature therefore is the exploitation of
natural convection to create vertical flows. Material flows, energy flows, air-flows, and the movement
of inhabitants are intrinsically and spatially related.

In the following the process will be narrated by first indicating the duality of the frame followed by
the passage, indicating the design means which opened the connection. As with Michel Serres, the
passages are attempts to communicate between two seemingly unrelated opposites.

Michel Serres’ travel agent for the Northwest Passage is Hermes, the messenger of the Gods in
Greek mythology. In secular terms Serres describes the interaction of qualitative and quantitative
information as a process of language, which translates or maps back and forth between the domains.
Thus the passage is opened with communication. Every participant breaks the ice. Hermes is
also the god of travelers and merchants, the messenger from gods to humans, thus also the god
of communications. Michel Serres is suggesting that the Northwest Passage between science
and humanities is communication, learning each other’s language and respecting each other’s
contribution. The concept of translation, the in-between is what is important to understand and
connect the opposing sides. No single team member incorporates all necessary knowledge, thus team
collaboration is necessary to break the ice. The passage is open when participants do not turn their
backs at each other, but face each other and share a common language and goal.

The common language between Engineers and Designers in the process to develop a sustainable
building is a performative map or model, which acknowledges quantitative and qualitative knowledge
as essential parameters to understand and research architectural phenomena and the communication
within an integrative design team can make it apparent to all parts. Design teams have to develop a
decision making processes without a singular decision maker, which is more similar to maps rather
than hierarchical flow chart! And it is equally important to agree upon joint evaluation criteria and
parameters for a continued mapping of the decision process as it is to indentify obstacles and conflicts.
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Figure 3: Map of team organization (Passe 2009)
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The team organization diagram (Fig. 3) developed was not hierarchical, but mapped a spatial
relationship of responsibilities rather than a chain of directions and orders. The formal outcome of
the team work is not predetermined as can be seen in the comparison of the initial design sketch
(Fig. 1+2) from the proposal stage and the final built form (Fig. 4-6). Michel Serres traces in the
Northwest Passage relationships between the Global and the Local, between global meteorological
patterns and local climates. This paper attempts to traces these strategies within the design process.

3.FRAME: GEOMETRY - PERCEPTION

This first frame addresses the mechanisms and modes of production going to and fro and thus
bridging the gap between theory, design studio and practice, between analysis and synthesis. As
Serres points out, synthesis retains connective thinking (Serres 1980). In this frame geometry and
perception are connected with the passage of proportional relationships.

3.1 GEOMETRY

The means architects rely on to develop and describe an architectural project is geometry, the science
of properties, relationships and measurements of points, lines, curves and surfaces. It is an exact but
completely abstract and immaterial science with-in mathematics. Space in its dimensions is thought
to be defined with geometrical means. Geometry could be seen as the underlying alphabet for the
language of space with its grammar and vocabulary of proportion, compositional rules, harmonies,
disharmonies, elements, notations (Passe 2007).

The Interlock House was designed by drawing a three-dimensional grid into space as a system of
orientation and a proportional relationship for all elements in the interior and exterior of the spatial
composition (Fig.4). The Interlock House is a small house designed to feel roomy. Composed of
three spatial modules, the private zone of sleeping and bathing is located in the western third, with
the Kitchen and everyday dining in the eastern third. The center is a luminous Hall and a Sun Porch
enclosed on three sides by easily movable walls that separate or link activities within these zones or
to the decks outside to offer multiple and reconfigurable patterns of inhabitation within a compact,
energy-efficient footprint.

Adjusting the house to suit the weather also allows for seasonal changes in lifestyle. For example,
the Hall is protected in winter by the closed Sun Porch, which warms the house (Fig.5). In winter,
activities may re-focus inward and the furniture can be re-arranged to fit patterns of living at that
time of year. The wide range of climate conditions in Iowa with design temperatures in winter of
-6 degrees Fahrenheit and 90/74 degrees Fahrenheit in summer create special design challenges and
opportunities.

Vi R

1 Y

s | G Semeames
s R
e
1
7 T L1
PATHWAYS P\ f ¢ 1 :
D i e '/" PROPORTION HARMONY
4 .
S } .
E&mc g "“"‘T _ lig
BATT e le | S :” J
' “ﬁ] =5 -
<5 | REST A |EaT 7 L ! (
2 { f s \
r,‘: ;- it ) N - ‘ R }‘ o
o W s )
L ATR MOVEMENT
INTERLOCKING SPACES

Figure 4: Conceptual sketch of house geometry. (Team 2008)
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Figure 5: Scasonal patterns and spatial types (Team 2009)

3.2 PERCEPTION

Space cannot be perceived; what one can perceive are the borders of space, the edges, the thresholds,
the materialization of the limits of space, the limitation of space makes it visible. The human visual
perception therefore is not geometrical but spatial, such as the two eyes produce two separate images
on the retina, which the brain merges together and through the slight difference of the two images
we can estimate and perceive dimension, distance and space(Passe 2007).

The Interlock House is solely solar powered and full of light and air. Designed with high north
clerestories and interlocking spatial volumes, daylight and artificial light wash the walls and ceiling,
animating their sculptural quality, making the interior appear larger and brighter.
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3.3 THE DESIGN PASSAGE CROSSING: PROPORTION

Spatial proportions are indicated by harmonious relationships of parts to the whole. The Golden
Ratio and the Fibonacci Spiral are powerful tools to create basic harmonies based on the mathematic
principle, that if two ratios are equal, their cross-product is also equal. Based on musical harmonies
related to the human body proportions in architecture are indicators of beauty since antiquity. All
major measures in the Interlock House are based on the ratio of 2:3 or 2:4 or fractions thereof (see

Fig. 4 + 5).

4. FRAME: DRAWING - MATERIAL

This frame discusses the translation process between the concept of the drawing and the construction
process. This is the most common but complex interface between soft and hard facts known in
architectural production.

4.1 DRAWING

For multiple centuries the key skill of the architecture profession was to put lines and signs on paper.
The key artifact and method of investigation of the architect has been the drawing and anything
connected to the making of it. Drawing is thinking with a pen and now with a mouse or touchpad.
Designing is a process of transforming to fit the artifact on paper to the thought of the mind.
Drawing is a means to bring geometry in relation to perception, to work out relationships in space.
The paradox of architecture is the translation process into building, into materialization, into a
structural, spatial entity. While the method of drawing, whether perspectives, orthogonal projection,
axono-me-tric view with real measurement and proportion informs the design of the space, the
distortion of proportions through the perspective perception of the built form informs the user
(Passe 2007).

Contemporary Computer Aided Design or Drafting has changed the potential for team work. A set of
drawings on vellum has been replaced by a digital model, which carries multiple layers of information
and final drawings, renderings and perspective views, the decision for which can be made affer the
model has been completed. Designing with CAD demands a totally changed discipline of drawing,
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