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International Journal of Architectural Research
Archnet- IJAR

ArchNet International Journal of Architectural
Research — Archnet-lJAR is the first of its kind;
an interdisciplinary comprehensive scholarly
journal of architecture, planning, and built
environment studies, that is blind reviewed and
published on the World Wide Web three times

ayear.

Objectives

Archnet-lJAR objective is to establish a bridge
between theory and practice in the fields
of architectural and design research, and
urban planning and built environment studies.
It reports on the latest research findings and
innovative approaches for creating responsive
environments, with special focus on architecture
and planning in developing countries.

Archnet-lJAR is truly international and aims
at strengthening ties between scholars from
different parts of the world with contributors
and readers reaching across geography,
boundaries, and cultures.

Archnet-lJAR articles come from architects,
interior designers, planners, and landscape
architects, and from those working in these fields
in academic institutions, universities, research
centers, government agencies, and private
practice.

Reader

Archnet-lJAR addresses academics, practitioners,
and students of archi-tecture, planning and
interior design. It addresses those who are

interested in developing their understanding
and enhancing their knowledge about how
environments are designed, created, and used in
physical, social, cultural, economic, and aesthetic
terms. Archnet-lJAR content keeps readers
up-to-date on the latest ideas, designs, and
developments in built environment related fields.

Archnet-JAR publishes research studies, criticisms
and evaluation studies, and critical analyses
about the creation, use, and evaluation of
different types of environments at the macro
and micro scales. The journal includes original
empirical research papers, analytical case
studies, and high quality position papers. Three
major areas are covered by Archnet-lJAR:

Architectural and Design Research:

Topics include -but not limited to: architectural
pedagogy and design studio teaching practices;
architecturaltechnology and sustainable design;
design methods and architectural theories;
design and project programming; environment-
behavior studies; information technology;
Islamic architecture; computer applications
and virtual environments; post occupancy and
facility performance evaluation; and social and
cultural factors in design.

Urban and Built Environment Studies:

Topics include --but not limited to: administrative
and political factors contributing to the shaping
of communities, cities and urban regions,
community  planning; sustainable  urban
conservation; environmental planning and eco
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development; housing policy, planning, and
design; new urbanism; sustainable development;
space syntax and GIS applications; and way-
finding and sighage systems.

Critical Essays on Architectural and
Planning Projects:

Essays that cover the above topics; critically
discussing projects in use; after they have been
designed, built and occupied. Articles are
preferred to utilize the case study approach as a
critical method in built environment research.

Advisory and Editorial Boards

The Chief Editor is in charge of developing
journal issues, seeking out resources and articles,
establishing publishing strategies, coordinating
the review process, and posting each issue
and its articles online. Archnet-lJAR has two
boards; advisory and editorial. The range of
expertise of the boards that include the panel
of referees —-academics and professionals-
- ensures high quality scholarly papers and
allows for a comprehensive academic review
of contributions that span wide spectrum of
issues, methods, theoretical approaches, and
professional practice.

Submission Process

Unlike other printed Journals where contributors
wait for periods that reach two or three years
for their work to get published, the value of
Archnet-lJAR as an online journal is that it
eliminates the large lead time needed for
publication. However, submission, referee, and
publishing processes are strict and adhere to
the following procedures:

Interested contributors contact the chief editor
expressing interest, and submitting a summary of
their paper. One page will do.

The chief editor consults with the advisory and
editorial board members according to their
relevant expertise.

Soon after receiving feedback from the referees,
author(s) are contacted to submit their full
papers.

When full papers are received, they wil be
forwarded to two editorial board members for
blind review, according to the referee form.

The chief editor contacts the author(s) with the
referee form filled by the reviewers. While papers
will be blind reviewed, in exceptional cases
author(s) will be asked to communicate directly
with the reviewers.

Author(s) revise their papers as noted by the
reviewers and re-submit their work to the chief
editor.

Author(s) should make sure that their submissions
should be free of jargon, clear, simple and to the
point.

Paperswill be published in the nextissue according
to the following schedule:

March 30th (publishing date): December 15th
(deadline to receive papers after reviews)
July 30th (publishing date): April 15th
(deadline to receive papers after reviews)
November 30th (publishing date): August 15th
(deadline to receive papers after reviews)

Interested reviewers and members of the
advisory board may submit their work for
publication in Archnet-lJAR. Their work will go
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through the same blind review process and will
follow the preceding procedures.

Notes to Contributors

1. Submission of Manuscripts

The language of the journal is English. All
submissions will be online. One copy of the
manuscript (in word document format) together
with original figures and tables must be submitted
to the editor: Ashraf Salama ijar@mit.edu

The name, mailing address, position, affiliation,
telephone, fax, and email of each author must
be supplied in a cover letter attached to an
email. All papers wil be blind reviewed and
assessed by at least two referees.

2. Preparation of Manuscripts

Layout
Manuscripts should be typed in double spacing
on one side of A4 (21x29.7 cm) paper with
reasonable margins (2.5 cm). All pages should
be numbered consecutively.

Title page (page 1)

The first page of the manuscript must contain a
concise and informative title; names, affiliations
and addresses (including e-mail) of all authors,
and identify the corresponding author (who
will be responsible for correspondence and
reviewing proofs). An abbreviated title of less
than 50 characters (including letters and spaces)
should also be suggested.

Title of paper, abstract and keywords (page 2)

Title of the paper should be witten at the top
of abstract without authors’ name. A concise
and informative abstract must not exceed 300
words in length, should summarize the objective,
methods and major findings of the paper.
Keywords must be carefully selected to facilitate

the readers’ search on Archnet Website, and
should not exceed 5 key words.

Articles
Articles should not exceed 6000 words, including
references.

Notes

Avoid the use of footnotes and endnotes, if
unavoidable, label as (1), (2) and list all together
at the end of the paper.

References

References in the text should give the surname
of the author and the year of publication in
brackets, for example, Rowe (1985) or (Rowe,
1985), followed by a, b,.when two or more
references to work by one author are given
for the same year. Page numbers should be
given for quotes (Mitchell, 2003:33). At the
end of the text the references should be
listed in alphabetical order of authors’ names
and in chronological order for each author.
Initial and final page numbers of articles and
papers should be given. The names of books
and periodicals should be given in ful, and
the publisher and the city of publication should
be given for books, conference proceedings,
etc. Details of availability should be given for
unpublished conference papers. Full references
should also be given forlegal judgments, bylaws
and regulations, and government publications,
etc. Examples of reference citation are given
below.

Dutton, T.A. (Ed.). (1991). Voices in Architectural
Education: Cultural Politics and Pedagogy, Bergin &
Garvey, New York, NY, USA.

Hegvold, L. (1999). “Seeking an Effective Cross-
Cultural Design Pedagogy.” In Wiliam O'Reilly (Ed.),
Architectural Knowledge and Cultural Diversity,
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Comportments, Lausanne, Switzerland, pp. 93-100.

Salama, A. (1998). “Integrating Environment-Behavior
Studies into Architectural Education Teaching
Practices,” In J. Teklenburg, J. Van Andel, J. Smeets,
& A. Seidel (Eds.), Shifting Balances: Changing Roles
in Policy, Research, and Design, EIRSS Publishers,
Eindhoven, Netherlands, pp.128-139.

Salama, A. (2006). “Learning from the Environment:
Evaluation Research and Experience Based
Architectural Pedagogy,” Transactions, CEBE-Center
for Education in the Built Environment, Cardiff, UK, 3
(1), pp. 64-83.

Salama, A., O’Reilly, W. & Nochis, K. (Eds.). (2002).
Architectural Education Today: Cross Cultural
Perspectives, Comportments, Lausanne, Switzerland.

Sanoff, H. (1992). Integrating Programming,
Evaluation, and Participation in Design, Avery,
London, UK.

Tables

Each table must be typed, and con-secutively
numbered. They should have a brief informative
titte placed as a heading. Tables should be
understand-able without reference to the
text, but they should be referred to in the text.
Explanatory captions should be brief and placed
beneath the table.

Figures

Figures should be numbered consecuti-

- vely throughout the paper and identified with
the authors’ name and the figure number outside
the reproduction area. Figures should be referred
to in the text and should be placed within the
body of the paper. However, all figures should
be supplied in separate files as JPEG file format.
Figure dimensions should not exceed 21x30 cm.
Photographs should be used with restraint and
must be of high quality. Explanatory captions
should be brief, placed beneath the figure.

3. Submission Process, Copyright, and
Originality of Work

Proofs will be sent to the corresponding author

for checking. Proofs should be returned within

one week of receipt. Authors should correct

typesetting errors only; they should not add any

new material to the paper at proof stage.

Please read the submission process and
procedures, and copyright notes under the
general outline of the ARCHNET-IJAR.

All correspondence should be addressed to
the chief editor.

Ashraf Salama
IJAR@MIT.EDU
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EDITORIAL:

ARCHNET-IJAR IS SETTING THE STAGE FOR ONLINE PUBLISHING
IN ARCHITECTURAL AND BUILT ENVIRONMENT RESEARCH

Ashraf M. Salama

It was a long time and a long road since
the idea of a comprehensive online journal
in architectural research and criticism was
discussed. While it took sometime, one tends to
believe that the best things are worth waiting
for. The idea of IJAR-The International Journal
of Architectural Research- goes back to late
1999 when Shiraz Allibhai was responsible for
coordinating the efforts of developing an
online community for architects, scholars, and
students of Architecture - “ArchNet”.

ArchNet is an international online community
developed at the MIT School of Architecture
and Planning and the University of Texas
at Austin, School of Architecture, in close
cooperation with, and with the full support of
The Aga Khan Trust for Culture-AKTC, an agency
of the Aga Khan Development Network.
Throughout the years, ArchNet became
a growing global community of scholars,
students, and professionals concerned with
architecture, planning, and landscape design.
ArchNet provides them with A) comprehensive
architectural resources, B) new perspectives
on the built environment, and C) insights into
Islamic design and culture.

The issue of consumption of knowledge versus
production of knowledge within the developing
and Islamic worlds was always a subject of
debate and discussion in different seminars
organized by the AKTC. In addition to having
digital resources on ArchNet, | was particularly
interested in a vision that a high quality refereed
online journal developed within ArchNet would
complement various modules, invigorate the
community efforts, and enhance the bringing
of a community of educators, practitioners
and scholars in the broad subject area of
“Architectural Criticism and Built Environment
Research.” IJAR is a welcome addition of
ArchNet’s magnificent resources.

The development of IJAR-The International
Journal of Architectural Research is based
on the belief that e-journals offer readers
a particular ease of access. They can readily
work across different journals, find exactly
where certain ideas are being discussed,
or move from citation to source. They find
something that serves their needs, copy the
article’s bibliographic reference, and perhaps
a quote or two. They press Print, or Save , and
they move on. Free and open access is what

Copyright © 2007 Archnet-lIJAR, Volume 1 - Issue 1 - March 2007 - (09-12)
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IJAR is adopting where the success of the open
access publishing model is bound to have a
profound impact on the state of knowledge as
this depends on the extent of its circulation and
exchange.

Time and the future issues of IJAR will tell the
international planning, architectural, and
design communities what contributions [JAR
can make. However, the editorial team is
already encouraged by both the number of
papers being submitted and the quality of
research and discussion they encompass. As
part of delivering ArchNet’s mission, I[JAR will
be a mechanism by which the international
community of architects, planners, and
designers, and those who are working in related
disciplines, are engaged in research in research
and reflection of their practice debating issues
of concern to their social, cultural, physical
contexts.

IJAR will be a major source and will provide
an international forum for discussion and
debate, learning, and scholarship issues. It
acts as a means for disseminating knowledge
and findings of well founded academic
investigations as well as intellectual critical
arguments on the current status of architecture.
It is the hope that IJAR becomes one of the
principal international homes for refereed
articles on “Architectural and Built Environment
Research.”

In this inaugural issue of IJAR, there are seven
highly interesting and diverse papers. Two
papers place emphasis on the technical
aspects of the built environment including
accessibility, fire safety, day-lighting, and
energy performance; one paper introduces a

new position on the role of human intelligence
in shaping the architecture of the 21% century;
three papers offer critical analyses of the built
environment of the Arab world debating issues
that pertain to tradition, modernity, and identity;
and one paper explores the notion of hierarchy
in Taj Mahal’s interior spatial environment.

The paper of Sheila Walbe Ornstein, Rosaria
Ono, and their colleagues addresses fire
safety and accessibility issues in hospital
environments by describing and analyzing the
procedures and findings of post occupancy
evaluation. Their case was the Orthopedics
and Traumatology Institute (I0T) of the General
Hospital (Hospital das Clinicas) of the University
of Sdo Paulo(USP), Brazil. Involving graduate
students and faculty the study consisted of the
application of various methods for evaluating
performance in use and the final results were
organized in a concise, user-friendly manner in
discovery maps that bring together synthesis
of the different evaluation standards including
opinions of users and appraisal specialists, the
pertinent legislation, and recommendations for
each critical point by floor and by sector. These
were intended as an aid for decision makers
when introducing interventions, remodeling, or
expansion projects.

Uma Maheswaran and Ang Guo ziinvestigate
condominiums as an important typology of
housing in Singapore. They address the factors
of day-lighting and energy performance as
important determining factors in the design of
condominiums. A thorough case study of one
such condominium development is introduced
and the results obtained through this pilot study
are used to analyze the trends across prototype
units using simulation tools. The results show that

Archnet-lJAR, International Journal of Architectural Research - Volume 1 - Issue 1 - March 2007 .
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the residents of such units pay a very high rate
for electricity resulting from air conditioning
the habitable spaces in their residence. Their
paper is a conscious attempt to discuss a few
examples of condominiums around the western
part of Singapore as a means of debating the
emerging design trends and the performance
aspects of the design solutions in terms of day
lighting and energy consumption.

Salingaros and Masden introduce a critical and
thought provoking argument on a newnew way
of thinking about, teaching, and practicing
architecture. Founded on the basis of how
the human mind perceives and interacts with
the built environment, their paper calls this
new design process “intelligent architecture”.
They argue that scientifically-conceived rules
for architectural design and building can
lead to a more human architecture, one with
a renewed respect for traditional methods of
architectural design. They recommend that by
applying the most recent scientific advances
to architectural thinking, we can better
appreciate the architectural heritage of the
past, giving scientific insight into its origins and
manner of conception.

The papers of Asfour, Mahgoub, and Salama
share common concerns. Khaled Asfour argues,
and rightly so, that there is a great divide
between academic field and professional
practice. He introduces the thought that in
Arab countries academics are advocating
traditional architecture in a “traditional” way.
They believe in image cloning and visual
abstraction from history, but because of rising
competition, architects in the market are
giving what the society aspires for: modern
architecture. Criticizing academics Asfour

states that this polemical practice has not yet
penetrated the thick skin of academics. He
sheds light on established and emerging trends
on architectural practices in the Arab world.

Yasser Mahgoub discusses the mutual
relationship between cultural identity and the
built environment. He introduces a number
of critical questions that pertain to such a
relationship: what aspects of cultural identity
change and how do they impact architecture
and the built environment? And, in return,
what aspects of architecture and the built
environment change and how do they impact
cultural identity? In an attempt to answer these
questions Mahgoub’s work focuses on Kuwait as
a case study. It starts by analyzing the cultural
transformation that occurred in Kuwait during
the 20" century under influences of economic
and global changes, and then examines recent
attempts at the beginning of the 21% century to
reflect a cultural identity in architecture. He
recommends that when searching for cultural
identity, one should expect be find several
overlapping identities. Mahgoub calls for a
more open-ended approach to be adopted
when studying cultural identities; an approach
that stresses the hybrid and hyper nature of
culture identity; a hyper-identity.

Ashraf Salama introduces an argument
with cases on the issue of identity, tradition,
modernity, and the underlying ISMS and trends
in contemporary architecture of Egypt. Based
on his earlier work. His argument presents a new
positional interpretation of contemporary
Egyptian architecture. It calls for a fresh look at
the issue of meaning in architecture by critically
analyzing the current status of architecture in
Egypt through areading of trends that emerged
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over the fifteen years. Debating the concepts
of Mediterraneanism and Middle Easternism in
association with the situation of architecture
and urbanism in Egypt, Salama identifies and
critically analyzes a number of ISMS including
postmodernism, historical revivalism, critical
regionalism and confusing symbolism. His
work concludes by outlining an approach for
a deeper insight toward the understanding of
meaning in Egyptian architecture.

Thalia Kennedy explores the notion of hierarchy
in architectural design and decoration with
specific reference to the Taj Mahal complex
in Agra, dating to 1632 onwards. As one of
the acknowledged architectural masterpieces
of the world, addressing the concepts that lie
behind the design of the Taj Mahal allows an
understanding of that achievement beyond
its immediate visual impact. Much research
has been carried out on various aspects of
this Mughal tomb complex. However, Thalia’s
work focuses on the notion of hierarchy that
informs the design of the inlaid decorative
programme in the zone immediately
surrounding the tombs of the deceased. This
zone of decoration was particularly highlighted
by Mughal commentators for its opulence and
accomplished craftsmanship and remains
today a highlight for visitors to the mausoleum.
The work addresses three main issues: the
decorative technique and its context and
symbolism; a description of the gemstone and
ornamental stone programme with a focus
on motif, material and location; and the
relationship between that programme and
the concept of hierarchical organisation in its
enhancement of the visual and spatial effects.

This is an eclectic mix of for a first edition and
one which gets IJAR off to an excellent start.

We wish to have more papers in our system so
thatresponsive debates continue. Itis expected
that there will be three editions per year and
special editions on pressing issues.

| would like to thank the advisory board for
contributing and taking part in this project.
Thanks are due to my colleagues and friends
of the scientific board for their support and
encouragement, and for their efforts in
reviewing the papers of this first edition.

Ashraf Salama
IJAR Editor
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HEALTH CARE ARCHITECTURE IN SAO PAULO, BRAZIL:
EVALUATING ACCESSIBILITY AND FIRE SAFETY IN LARGE

HOSPITALS

Sheila Walbe Ornstein, Rosaria Ono, Maria Elisabete Lopes,
Monteiro, R.Z., Gill, A.A., and Machry, H.S.

Abstract

This article describes and discusses procedures of
scientific and technical interest for applying the Post
Occupancy Evaluation (POE), especially certain
questions related to accessibility and fire safety in
specialized and complex hospital buildings. For this
purpose, the building occupied by the Orthopedics
and Traumatology Institute (IOT) of the General
Hospital (Hospital das Clinicas) of the University of S&o
Paulo(USP), Brazil was chosen, as this institute is one of
the most important health centers in Latin America in
its specialty. With approximately 25,000m? distributed
throughout nine floors, the 10T offers services of a
public nature to about 1,000,000 patients each year.
Approximately 200 physicians and 890 nurses work in
this building. The research described here was carried
out in 2005 and involved teachers and graduate
students of the Faculty of Architecture and Urbanism
of the same University of S&o Paulo. The work consisted
of the application of various methods for evaluating
performance in use and the final results were organized
in a concise, user-friendly way in discovery maps. These
maps, which bring together synthesis of the different
evaluation standards regarding the building (opinions
of users and appraisal specialists, the pertinent
legislation, and recommendations for each critical
point by floor and by sector), are a valuable tool for
decision-making by the building’s managers in terms of
interventions, remodeling projects, expansion and the
implementation of improvements.

Keywords

Post-occupancy evaluation; large hospital
facilities; Brazilian health care architecture;
accessibility; fire safety.

Introduction

Post Occupancy Evaluation of

Hospitals in Brazil

Although the POE has been used in academic
circles in Brazil since 1984 (Roméro; Ornstein,
2003), only in the 1990s did research in the field of
performance evaluation begin, more specifically
in relation to POEs focused on hospital buildings.
Especially important in this process were studies
published by Preiser (1998) on hospital systems in
the USA, Europe and Israel. Preiser, an architect
(Preiser; Vischer, 2005), and Bechtel (1997),
an environmental psychologist, introduced
the concept of inter-disciplinarity between
architecture and urbanism and other subjects,
and the need to include users’ perceptions
in research on built environments. Architects
should be concerned not only with the health
of buildings, but also, and especially, with the
physical and mental health of the people who
occupy them. The difficulties in applying the

Copyright © 2007 Archnet-lIJAR, Volume 1 - Issue 1 - March 2007 - (13-25)
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POE to highly complex buildings in Brazil, such as
hospitals, resulted in the delay of research in this
field. In addition, difficulties arose in accessing
institutions of this type, especially in the case of
private hospitals. One reason for this obstacle
is the stress that in loco research can cause in
environments of this nature and also because of
the implications of the negative aspects which
might be found.

For these reasons, few M.A.’s dissertations and
Doctoral theses based on the POE applied to
hospitals have been concluded, and few other
studieshave been publishedinthisarea byschools
of architecture and urbanism in Brazil. Those
that have appeared are basically concerned
with flows and circulation (Kotaka; Favero,
1998), sustainability, environmental comfort,
and functional aspects in general ((Visconti,
1999); (Del Rio; Ornstein; Rheingantz, 1998);
(Cavalcanti, 2002); (Sampaio, 2006)). The report
by Kohlsdorf (1995) might also be mentioned
here, as it provides an important analysis of the
morphological performance of hospital buildings
on the basis of performance evaluation. In
addition, it takes into account the potentials of
orientations, identification and the capacity for
stimulus which this type of architecture induces
in people. More recently, Castro, Lacerda and
Penna (2004) made advances in the systematic
application of POE tools in buildings related to
health care on the campus of the Oswaldo Cruz
Foundation (Fiocruz) in Rio of Janeiro, including
demonstrations of a diagnosis resulting from the
use of so-called discovery maps, described by
Zeisel (2006) and by a group of researchers in the
Graduate Program in Architecture (ProArq) of
the Faculty of Architecture and Urbanism of the
Federal University in Rio of Janeiro (FAU-UFRJ),
coordinated by Dr. Paulo Afonso Rheingantz.

With the experiences of ProArqg-FAU-UFRJ, Fiocruz
became the first large institution in the field of
research, education and treatment in public
health to bring together an in-house technical
team in POE to provide information regarding
interventions and guidelines for new building
designs, based on procedures for managing
environmental quality. Also, in the 1990s a few
large Braziian cities came out with specific
guidelines for hospital designs. The city of Rio
de Janeiro, the second large Braziian urban
environment, was one of them.

In this regard, the POE applied to the
Orthopedics and Traumatology Institute of the
General Hospital is of special significance, not
only because of the importance of this public
institution as a teaching hospital and the service
it provides to the population, but also because
the study consists of a virtually unprecedented
POE, focused on questions of accessibility and
fire safety. For this study the authors sought to use
multi-method and multi-technique approaches
aimed at guaranteeing the reliability of the entire
research process. The result was a floor-by-floor
discovery map that synthesizes the opinions
of users and specialists, diagnoses, laws and
regulations, and pertinent proposals for solutions
whenever appropriate.

Accessibility and Fire Safety

In Brazil, as well as in other places in the world,
accessibility - meaning the existence of
democratic venues that can be made use of
by anyone, regardless of any physical, sensorial
or cognitive limitations — consists of a process
that is implemented in a sequence of stages.
The process begins with the perception of the
need to ensure social inclusion, followed by
decisions to put it into practice. Next, specific
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social measures must be taken based on
the realization that it is essential to structure
a legal framework that emphasizes equal
opportunities. The process should also include
other less theoretical aspects concerning the
various technical areas.

Over the years, this set of measures and
processes gradually took shape through a series
of international guidelines that inspired specific
legislation in different countries. In Brazil, the first
technical standards on accessibility in buildings
and spaces of public use, called NBR 9050, arose
in 1985 and were revised in 1994 and 2004.

Fire safety is a topic that has been studied since
the early 20th century and has gone through
considerable scientific development since then,
especially as a consequence of major losses
caused by occasional but disastrous fires. In
Brazil, the first most significant measures were
taken only in the mid-1970s, after the occurrence
of two major fires in high-rise buildings in the city
of S&o Paulo. It can stil be said today that the
laws and regulations currently in effect, which set
down the minimum conditions of fire safety in the
country, are scarce and often ineffective.

In addition, the lack of knowledge and
concern among users of buildings makes the
problem worse, because it results in deficiencies
generated by the lack of maintenance of the
protection equipment that is already in place
and by the lack of preparation of the public to
face emergency situations.

In the last two decades, a number of technical
and normative documents have been published
in relation to both accessibility and fire safety.
Academic work has also played an important
role in publicizing these areas of knowledge,

providing information to architecture and
engineering professionals at least partially
bridging the gap caused by the failure to treat
such topics in Brazilian schools of architecture.

The Case Study

Description

The Orthopedics and Traumatology Institute
dealt with in this study was opened in 1953. It is
generally referred to as the IOT and is a member
institute of the largest hospital complex in Latin
America - the Sdo Paulo General Hospital
[Hospital das Clinicas]. This complex is considered
one of the most important centers in Brazil for
producing technical and scientific information,
and is thus a center of excellence and reference
in the field of treatment, education and research
in the health care area.

The hospital complex itself was opened in 1931
and today it occupies an area of 340,000 square
meters, with approximately 2000 beds, 36,000
surgeries, 1.2 million out-patient services, and
66,000 hospital admissions per year. It comprises
thiteen health institutions, including nine
hospitals, the School of Nursing, and the Faculty
of Medical Sciences of the University of S&o Paulo
(USP), as shown in Figure 1.

The 10T was built to address the infantile paralysis
epidemic (polio) in Brazil in the 1950s, and it
provided all necessary orthopedic technology
at the time for treating this disease and its
sequels, although it treated fractures as well.
Built on the model of modern architecture, it
consisted of eight above-surface floors and an
underground floor, providing a total of 20,000
square meters of built area with capacity for 300
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beds and 400 rooms (1). Currently the IOT has
25,000 square meters of built area comprising
seven specialized laboratories, 890 employees,
3,500 clinical consultations, 4,500 emergency
cases and 500 surgeries per month and a clinical
staff of over 200 physicians. With the eradication
of polio, the institute began addressing demands
for treatment, research and education related
to other major orthopedic pathologies and
disorders.

Nonetheless, the buiding retains many

characteristics of style, construction structure
and volume that were virtually original at the
time it was built. Its floor plan in “T” format is

1 - FACULTY OF MEDICAL SCIENCES OF UNIVERSITY OF SAO PAULO
(FMUSP)

2 - HEART INSTITUTE (INCOR)

- REBOUGAS CONVENTION CENTER

- OUTPATIENT BUILDING (PAMB)

- CENTRAL INSTITUTE (IC)

- RADIOLOGY INSTITUTE (INRAD)

- SCHOOL OF NURSING

~No oA w

divided into Wings A, B, C, and D (see Figure
2). Wings A and B are symmetrical, with eight
floors interconnected by a central lobby called
Wing C, where the elevators and stairways of
common use for Wings A and B are located.
Wing D currently houses the biomechanical
laboratory, experimental surgery, animal
laboratory and the prosthesis shop, and includes
the basement floor, a ground floor and two
higher floors. The Annex Building was designed
and built later to address the need to expand
the institute’s services and facilities. The first stage
of the Annex was concluded in 1972 and the
second in 2005.

8 - CHILDREN’S INSTITUTE (ICR)
9 - TROPICAL MEDICINE INSTITUTE

10 - FORENSIC MEDICINE INSTITUTE

11 - NUCLEAR MEDICINE INSTITUTE

12 - MEDICAL RESIDENCE

13 - ADMINISTRATION BUILDING

14 - ORTHOPEDICS AND TRAUMATOLOGY INSTITUTE (1OT)
15 - PSYCHIATRY INSTITUTE

Figure 1: Schematic Drawing of the General Hospital Complex of the Faculty of Medical Sciences of University of S&o Paulo.
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Figure 2: Schematic Drawing of the 0T Building and its Uses by Floor.

Evaluation Methods and Techniques

The present study began with a planning stage,
which included the organization of the teams,
scheduling of visits, scheduling and distribution
of tasks, reconnaissance of the space, contact
with key people, authorizations, walkthroughs,
data gathering, annotations, drawing up of
questionnaires, photographic records, physical
measurements, structured and semi-structured
interviews, and focus groups. Quantitative and
qualitative studies were combined in order to
expand the results.

At the end of the process all results were shown
on the discovery maps, also referred to by
Zeisel (2006) as discovery matrixes, as a way
to synthesize and visualize the diagnosis, the
recommendations and the pertinent standards
and regulations, thus identifying the points that
require interventions of short (most critical),
medium or long term. This representation had the
main objective of facilitating the understanding
and reading of the results by those who will make

the decisions and who are not familiar with the
matters at issue. The flowchart of the process is
presented briefly in Figure 3.

Results of Post Occupancy Evaluation

Diagnosis of Physical Performance

The 10T building has undergone several
adaptations in the area of access, such as in
some restrooms and certain ramps and parking
places, but they have not always complied with
the standards provided in the standard currently
in effect, namely, NBR 9050: 2004 (ABNT, 2004).

In general, the areas of circulation, access
doors, admittance and surgery areas, as well as
elevators, have dimensions that enable persons
in wheelchairs to maneuver or be maneuvered.
However, problems were found with the
stairways, with inadequate dimensions, railings
and floors, and the absence of visual or tactile
signs. In some environments of restricted use,
access is hampered by narrow or heavy doors,
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Walkthrough

Phvsical Analysis

(updating of architectural design)

k4
Identify current legisiation and
technical parameters
(Accessibility, Fire Safety and

] Apply Informal interviews

Health Care Facilities)

Draw up Questionnaines for

kev people and for Foous Groups
|
k4 * i.
Draw up Technical Repont I Apply Pre-Tesis Apply Interviews
Questionnaires and Focus Groups
| |
= Figure 3:
| Tabulate Resulis | Flowchart of
the Process for
- Developing a
L Compile all information: Post Occupancy
CHARTS and DISCOVERY MAPS Evaluation (POE)
Mechanism.

door handles that are difficult to manage, and
poorly arranged furniture.

The building’s characteristics of construction
and use classify it as having low likelihood for
fires to begin or spread because there is little
accumulation of flammable material and
adequate building and finishing materials are
used in the circulation and admittance areas
(floors and walls). However, the emergency
exits for vertical circulation were indicated as
being hazardous for the occupants because the
building has an open central stairway (Wing C)
that would allow the propagation of gases and
smoke. The same is true for the shafts of building

installations that are not sealed off.

The side stairways (located at the end of Wings A
and B, as can be seenin Figure 2) cannot be used
as escape routes because they are not enclosed
either. Access to them is obstructed by glass
doors, they do not have the proper dimensions
and the proper directional signs in place, and
they discharge one floor above the exit to the
ground floor. The essential fire safety equipment,
such as extinguishers, hydrants, manual alarms
and emergency lights, is duly installed, but there
were no records of regular inspections and tests.
The building has no automatic sprinkler system or
fire detectors, due to the fact that only recently
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have building codes begun requiring such
equipment in this type of occupancy.

Verification of Users Satisfaction

The diagnosis made by the researchers was not
always confirmed by the users in their responses
to the questionnaires. This ambiguity is frequent,
possibly due to a wide range of factors, such as
lack of information by the users about the topic
approached, superficial observation of the
space, different levels of involvement with the
location, and possible defects in the structure of
the questionnaire itself.

Structured interviews enabled the detection
of more specific aspects related to the use of
the spaces and factors regarding the activities

El

3
af
(o

Figure 4: Example of Discovery Map (Floor plan of the 2nd Floor of the 10T).

carried out, aspects which would probably not
be noticed otherwise. The opinions expressed
in the two focus groups held with nurses were
compatible with the technical opinions of the
researchers. The groups also cleared up doubts
as to the functioning and use of the spaces. The
unstructured interviews held during the study
were also very important. A part from indicating
problems that were not perceived in the first
collection of data, they enabled the observation
of the everyday life of the various categories
of users who work there, and produced
opinions that contributed to the analysis of the
questionnaires.

Results
The results in the final report (Gill et al., 2005),

it B wiing s b 1 s
v P

Figure 5: Section of the Discovery Map
for the Second Floor of the 10T Building.
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FLOOR LOCATION FOCUs RESULTS OF THE METHODS AND TECHNIQUES APPLIED IN THE DEGREE OF PROPOSAL OBSERVATIONS
RESEARCH IMPORTANCE
Walkthrough Interviews /
questionnaires / focus
Problems Technical groups
Detected standards to be
complied with
2nd Central Accessibility | Absence of NBR 9050 The signs in the central Low A sign pointing to Wing Although this
Hallway directional (ltem 5.5), hallway of the IOT were A should be placed at question shows
signs which provides classified as Very good this location. The sign alow level of
indicating a number of and Good by most of should also indicate in importance it
the infirmary | recommend- the nurses and students detail the type of activity | can be easily
in Wing A ations to be interviewed (See Graphs conducted there solved.
followed 1 and 2 in the Discovery (important information
regarding Map of this floor). for visitors). The signs
visual signs should also be available
in Braille, and the format
of the sign (colors and
dimensions) should
comply with Technical
Standard NBR9050
(tem 5.5).
There is NBR 9050 - High Place visual and tactile | -----
no sign (tems: 5.13; alert and directional
indicating 5.14.1.2, signs near the stairway
the location | Figure 63;
of the 5.14.2), which
central recommend,
stairway respectively,
the presence
of visual signs
for steps, tactile
alert signs
on the floor,
and tactile
directional
signs on the
floor
Central Fire safety Central IIT No. 11 Whereas most of the High Place a handrail with The central
Hallway stairway (tem 5.8.2.1) nurses interviewed 2 heights (0.70 and stairway is not
has a low S&o Paulo considered the situation of 0.92m) along entire classified as an
protective City Building the railings in the central extension of the escape route in
railing Code (Section lobby (= the central Central stairway. It case of fire, asit
(h=0.97m 12.3.3.1), stairwvay) as Very bad, should be easy to hold is not enclosed
while the which contains most students considered (4.5mm). and could cause
technical recommend- it Good or Regular (See accidentsin
standard ations “Appendices,” Graphs afire situation
establishes regarding 3 and 4 on the Discovery (many people
h=1.05m) hand-railings Map for this floor). In an going down the
and there and protection interview, maintenance stairway quickly),
is no railing ratings. employees of the IOT because the steps
in some informed the researchers are slippery, the
sections. (stated in the interview vertical span is

as the reason for the
conditions of the stairway)
that most people who use
this central stairvay move
slowly, as they are users
with difficulties, such as
elderly patients or persons
with physical handicaps.

completely open,
and there are no
handrails.

Table 1: Example of Synthesis of Results (Diagnosis and Recommendations) - 2nd Floor (partial).
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summarized in tables, and allowed an initial
visualization of the situation through one or more
tools and techniques of the POE. One example
is presented in Table 1, where a given degree of
importance (low, medium or high) is attributed
to each aspect in terms of the degree of priority
for implementation. Discovery maps were drawn
up based on the contents of these tables, as
exemplified in Figures 4 and 5, which constitute a
graphic synthesis of the research results.

Table 2 shows the number of evaluations

and recommendations proposed. It can
be seen that many more aspects regarding
accessibility were detected than those related
to fire safety. However, the priority given to
fire safety is proportionally higher than that
given to accessibility. This situation is perfectly
understandable as problems related to fire safety
are not usually specific for the various floors, but
rather a characteristic of the building as a whole,
in contrast to questions of accessibility, which vary
from one specific place or situation to another.

Place Focus Degree of Frequency Place Focus Degree of Frequency
Importance Importance
Surrounding Accessibility High 4 Fire Safety High 1
Area Medium 0 Medium 0
Low 0 Low 0
Fire Safety High 0 2nd Floor Accessibility High 26
Medium 0 Medium 43
Low 0 Low 17
Basement Accessibility High 3 Fire Safety High 11
Medium 0 Medium 3
Low 0 Low 0
Fire Safety High 1 3rd Floor Accessibility High 21
Medium 1 Medium 31
Low 0 Low 11
Ground Floor Accessibility High 4 Fire Safety High 13
Medium 4 Medium 1
Low 1 Low 0
Fire Safety High 1 4th Floor Accessibility High 21
Medium 0 Medium 35
Low 0 Low 18
1st Floor Accessibility High 1 Fire Safety High 11
Medium 1 Medium 2
Low 0 Low 0
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Place

Focus

Degree of
Importance

Frequency

5th Floor

Accessibility

High

Medium

Low

Fire Safety

High

Medium

Low

6th Floor

Accessibility

High

Medium

Low

Al |l |O | | N[O |N| D

Fire Safety

High

~

Medium

Low

7th Floor

High

Medium

Low

High

Medium

Low

8th Floor

Accessibility

High

AlO|N|NMN]| OO |0 |O |

Medium

Low

Fire Safety

High

Medium

Low

Total

Accessibility

High

99 (35%)

Medium

126 (45%)

Low

57 (20%)

Fire Safety

High

65 (70%)

Medium

28 (30%)

Low

0 (0%)

Table 2: Quantitative Synthesis of the Evaluations, with their
Respective Priorities.

Figure 6: Users’ satisfaction level regarding access points:

The graph shows an example of results obtained (average
values in a score from 1 (bad) to 5 (excellent)) from applying
the questionnaires incorporated into the discovery maps, and
they clearly complement and corroborate the information
gathered from the users’ opinions.
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Final Considerations

Methodological Procedures
As a result of this study, the authors consider
that the methodological procedures of the POE
addressed to the quality of management of the
designing process in hospital buildings should
include the following stages:

During the pre-test stage, analyze all possible
shortcomings inherent to the application of the
POE in a hospital where users are constantly
subject to varying levels of stress;

Planning of the application of the POE and the
intended results;

Development of solutions arising from the results
of the POE, through architectural designs,
design of furniture and equipment, and visual
communication;

Definition of how the results visualized on the
discovery maps can be presented to and
discussed with the community of users, thus
leading to subsequent truly collective designs;

Definiton of procedures to guarantee that
discovery maps are applied regularly and
continuously to feed a databank (with diagnoses
and solutions) based on POEs with the purpose of
managing quality in the designing process;

Verification of the possibility of using the solutions
shown on the discovery maps as benchmarks
or references of quality in other hospital
environments.

Quality of the Management of Designs in
Hospitals in Brazil

Technological advances and more regulations
in the area of fire safety took on greater visibility

worldwide during the 20th century, but in Brazil
the topic was first included in the S&o Paulo City
Building Code only in 1975, and the first S&o Paulo
State Fire Safety Regulations were issued by the
Fire Department only in 1983.

The accessibility became a requirement in
building regulations and codes in Brazil in
1980, but with isolated laws and segmented
approaches. Only in 1992 did the legislation
become more demanding and consolidated,
with the S&o Paulo City Building Code, for
example, which required compliance with
Brazilian Technical Standard NBR 9050: 1985,
regarding the adaptation of buildings and
spaces for handicapped persons.

Several difficulties had to be faced in order to
effectively adapt the spaces of the IOT building,
due to its physical complexity and questions
related to public management — which requires
specific institutional measures to be backed
up by the existence of financial resources
for carrying them out and maintaining them.
Nonetheless, this study has shown that such
implementation is possible, provided that it is
carried out in stages according to an order of
priorities (high, medium and low) and, especially,
with the involvement of its managers and
employees, and that of the community, through
clear proposals, open discussions of ideas that
culminate in a collectively drawn up project.

The authors believe that, through the research
carried out at the |OT building, it was possible
to demonstrate the ways by which proposals
for the needed interventions in hospitals can be
evaluated and presented. Such an evaluation is
particularly important in public hospitals, where
processes of identifying problems, establishing
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priorities for interventions and obtaining financial
resources are usually dissociated. By carrying
out a POE, these aspects can be more easily
combined, creating synergy that wil facilitate
management and foster a better environment
for the hospital’s employees and users.

It was also seen that, in the case of hospital
buildings and similar architectural designs (such
as day hospitals, diagnostic units, emergency
facilities, etc.), it is important and effective
to apply the POE focused on the topics of
accessibility and fire safety, which often overlap
in terms of problems and solutions.

Therefore the authors see excellent opportunities
for expanding this POE methodology to the entire
complex of the S&o Paulo General Hospital. In
fact, this process has already begun through
a second case study, this time involving the
Psychiatry Institute (IPq), also located at the
General Hospital (GH) campus. Due to the size of
the GH complex, and for the POE to be effective
in producing of long-lasting results, it is likely that
the best solution would be to prepare a group of
professionals from the GH to systematically apply
this methodology so that periodic evaluation
of the buildings and open areas around them
become systematic and routine events.

At least at the beginning, the existence of an
external mechanism for evaluating the results
should be also beneficial for implementing the
proposed culture of evaluation. In addition, in the
case of Brazil, the Hospital Accreditation Program
could become a mechanism for refining the POE
for hospitals. Among this program’s objectives
is that of “Improving the quality of treatment
through the means of periodic accreditation
of both public and private hospitals,” as well as

“Instituting internal mechanisms of self-evaluation
and continuous refinement of the quality of
the medical treatment provided by hospitals”
(Novaes, 1999: 07).

Mechanisms such as the Hospital Accreditation
Program create a procedure of self-evaluation in
consonance with the objectives of the POE, and
can be used in conjunction with it in the effort to
improve the quality of use, circulation, treatment
and safety of the complex.
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DAYLIGHTING AND ENERGY PERFORMANCE OF POST MILLENIUM

CONDOMINIUMS IN SINGAPORE

Uma Maheswaran & Ang Guo Zi

Abstract

Condominiums are the most common typology
of housing next to public housing in Singapore. In
Singapore, government planning directives and
incentives play a major role in market trends. Facade
projections promoted by the URA (www.ura.gov.sg)
in recent years had subsequently found way into
the post-millennium facades (glass balconies and
bay windows). Expectations of living conditions have
grown as Singaporeans gradually adapt to the air-
conditioned lifestyle. Design of private residential
developments (condominiums) in Singapore is mostly
undertaken by foreign architects and this has resulted
in atypology that neglects the wholesome concept of
tropicality both in terms of climatology as well as living
style. Extensive use of glass in these units has resulted
in lack of privacy, poor day lighting performance as
well as uncomfortable thermal conditions. Plastered
facades of the seventies have given way to modern
glass-skinned facades and high-end condominiums
today have started to provide inbuilt air-conditioning.
Statistics show that monthly household electrical bills
have increased steadily over the years and 50% of
Singapore’s overall energy consumption is solely
consumed by air-conditioning. A thorough case
study of one such condominium development was
attempted and the results obtained through this pilot
study were then used to analyze the trends across
prototype units using simulation tools. The results show
that the residents of such units pay a very high rate

for electricity resulting from air conditioning the
habitable spaces in their residence.

This paper is an attempt to discuss a few examples of
condominiums around the western part of Singapore
as a means of discussing the emerging design trends
as well as to discuss the performance aspects of the
design solutions in terms of day lighting and energy
consumption.

Keywords
condominiums, tropical facades, ETTV,
insolation, day-lighting

Introduction

Singapore’s pertinent land scarcity problem
resulted in the intervention of the government
with the Land Titles (Strata) Amendment Act
in 1999, which eased the legal problems,
associated with en bloc sales, whereby the
requirement for unanimous consent from the
members was removed and a majority vote
was replacing the same. This facilitated private
development and has resulted in an effective
increase in the number of condominiums
that developed during the last five years.
Singapore had moved into a techno - era,
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in which almost all the buildings in Singapore
became air conditioned. Almost 80% of the
energy consumption in buildings of Singapore
comes from the air conditioning systems.
However, with the growing awareness around
the world on the concept of green buildings
and with even more critical issues including
global warming, Singapore has now realized
its part to play and is slowly moving towards
an energy conservative approach across
all fields. Particularly, on the buildings side,
“Green Mark scheme” and “Energy smart
buildings scheme” (www.bca.gov.sg) are
some of recent attempts by the country to
induce the momentum amidst the designers
and contractors to move towards developing
an energy conscious country as a whole.
A very high energy penalty is associated with
the ventilation component in air conditioning,
particularly in the tropical climates and this
is apparently due to the very high enthalpy
difference that exists between the outdoor
and indoor air conditions. This is reflected in
the increase in energy use across all typologies
of buildings, and even in domestic electricity
consumption, approximately 50% increase was
evidently seen over the last decade. To add
on to the complexity of the issue, the design
of these private residential apartments are
becoming more and more transparent in terms
of their facade and this often results in very high
cooling loads in the living spaces, in turn higher
energy consumption. This paper is an attempt
to address the complex phenomenon of
energy consumption in private condominiums
developed during the recent times, with a
relatively transparent facade design.

Condominiums in Singapore — A Prelude

Condominium developments were conceived
as an urban planning strategy to address 4
main problems then:

®,

< Wasteful sprawl of low density
developments in suburbia

Fragmentation of plots

Provision of land for recreational
communal activities in residential zones
< Inadequate maintenance for community
facilities

®,
o

®,
o

In other countries, condominiums have the
tendency of arising in central districts for
convenience and accessibility whereas in
Singapore, it was the suburban areas which
yielded Singapore’s first condominiums as a
governmental reaction to under-utilization of
suburban land resources (Lee, 1989). The ability
to afford private housing in Singapore is limited
by the scarcity of land and understandably,
high prices. Consequently, the abilty to
own a private property has become “the
Singapore dream” (Ong, 2000). Condominiums
typically refer to a form of property ownership
in which each owner holds the ownership to
their individual unit including a small fraction
of entittement to the common areas of
a multi-unit project. Typically, the concept
of condominiums ad-vented in the early 70s
of the last century with Pandan valley and
Ridgewood being the first two condominiums
that developed in Singapore.

Typically, more than 50% of the total
development of condominiums is targeted
around the prime residential districts of
Singapore and the balance is scattered
around the fringe areas of the island. The
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demand for private housing types in Singapore
is constantly increasing and the economic
boom in the recent years has resulted in a
much higher demand for such development.
With the increase in demand, the number of
condominium developments around Singapore
has also increased in number tremendously.
These units which were typically purchased by
foreigners in the past are now being purchased
extensively by the locals (Singaporeans) and

Figure 1: Condominiums of Singapore

The concept behind the design of
a condominium block has been constantly
changing and the most obvious change isin the
transparency of the facade design. The facades
of the post — millennium condominiums have
become more transparent and the upcoming
condos fully rely on clear glass facades. The

this reinforces the escalation of living standards
of Singapore citizens. This dynamism in the
demand and supply as well as the occupant
type (local or foreigner) seems to be having
a high correlation with the design of the
prototype as well. Figure 1 shows a range
of condominiums ordered according to the
years of completion and it is suggestive of the
change that has happened during years in the
design thinking of a condominium.
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irony in the design of these condominiums
is that they are often conceptualized and
designed by foreign architects for the unique
tropical climate. Typically, many of the
upcoming designs of facades for such buildings
are just clear glass and the privacy of the
occupants is highly questionable. Facades
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of condominiums of a low height and with
clear glass are constantly found to be blinded
by the occupants to safeguard their privacy
and protect the inside from the scorching
tropical sun. With the growing numbers of such
developments and the coarse grain nature
of the design, this matter would soon need to
be highlighted to the Urban Redevelopment
Authority (URA) (www.ura.gov.sg) which aims
to develop a harmonized global city in the
future.

A Visual Analysis of the Upcoming Glass
Facade Trends in Condominiums

In every modern and post-modern city,
ponderous facades of masonry and brick
are constantly being dissolving into modern
curtain-wall facades and this change could
be attributed to the increasing density
of the urban-scape. The claustrophobic
compactness has perhaps contributed to
a general renouncement of the physicality
and visual dead-weight of masonry and
plastered facades. Lightness, transparency
and dematerialization have become central
themes in modern architecture applicable
both to commercial and residential buildings.
This movement towards lightness as a spatial
concept could be traced back to the medieval
European Gothic church, where great expanses
of glass and the verticality of the pointed
arch were architectural allusions to spiritual
attainment, by technically creating a visual
straining of space heaven-ward. Evidently, the
purity and ascetic character of glass has been
carried forth into today’s architecture.

Fully-glazed buildings are delineated cleanly
by curtains of glass which sharply define

spatial boundaries creating a sense of
tautness and economy to modern space. The
impermanence of incorporeal glass facades
can also be interpreted as a cultural symbol
of ‘Globalism’.. Transparency is evocative of
the profound influence of public mediatization,
the animated surface, maximum ‘visibility’
and boundlessness of the internet dimension
which is the prevalent basis of today’s socio-
economic progression. These ideologies behind
the curtain-wall facade have percolated
Singaporean architecture. In following sections,
various reasons glass facades have been
increasingly applied to condominiums in
Singapore, particularly in the post-millennium
period were discussed. Some of the newer
developments assume that the young crowd
wishes to see and be seen, at once becoming
part of the spectacle of the cityscape as they
observe the spectacle.

However, two notable points deserve mention
here. Firstly, although later generations of
Singaporeans in general might not oppose
Western influence and may even be said to be
highly receptive to its pop culture, some social
preferences are more deeply-rooted in our
Asian psyche than are immediately apparent.
A deep-set, almost inbred propensity for
privacy can be traced back to the Chinese
courtyard house; its three-tiered spatial layering
by means of internal courtyards separates
the various sections of a household, with the
innermost courtyard being the most private
space reserved for those with the highest family
status.

Thus in traditional Asian architecture, spatial
differentiation not only acts as an organizational
device but also accords manifold meanings to
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communal spaces, where the conferment of
privacy and tranquility isregarded as a measure
of one’s social status. In contrast, the Western
communal outdoor space consists of a front
lawn facing the main street. In this manner,
the Western private space is somewhat more
loosely defined. Thus perhaps the ‘openness’
of a facade may be tolerated in Western
culture, but this cultural disposition is not readily
transferable to the Singaporean Asian society.
This distinction between private and public
life can be observed in newer condominiums
where curtains or blinds are habitually drawn to
preserve the occupant’s privacy.

Anotherimported Western concept is the desire
for daylighting in temperate geographical
zones. However, in Singapore’s harsh tropical
climate, direct midday light is barely tolerable,
especially when it floods enclosed and poorly
ventilated spaces. The architectural imagery
of austere modern glass facades that has
been transplanted here is inappropriate in our
unremitting heat from high-angle overhead
radiation. Overseas architects who typically
design for temperate climates and who have
been commissioned to design condominiums
in Singapore tend to overlook the harsh tropical
conditions occupants here inevitably face.
Two such examples are the ‘Edge on Cairnhill’,
designed by Moshe Safdie, and Kent Vale,
designed by an American architecture firm.
Both condominiums use clear glass in fully
glazed facades which have proportionally
small open-able areas.

The condominiums are designed based on the
assumption that air-conditioning will perpetually
be available and have given neither thought to
nor allowance for natural ventilation. Qualities

such as machine-like economy and clinical
detachment in architecture have arisen as new
conceptions of beauty, but it seems comfort
has not been considered a function of beauty
in architecture. The ‘Image-ability’ of the glazed
facade in Singapore seems to be based on the
‘idea of modernism’ rather than the principles
of modernism itself such as progressive thought
and self-reflection. It is a symbol, rather than
artifact of modernity. The baseless replication of
these transparent facades ignores the pluralism
of vernacular architecture and materials
available to architects. Ecological technology
and differentiated treatment for facades at
different storey heights can prove to be more
valid generators of ‘image-ability’ than the
unrestrained use of glass.

Insolation and Daylighting Studies of a
Typical Condominium Facade

A preliminary overshadowing study and a sun
path analysis on the various facades in the
layout of the condominium xxx were done
and sample results are presented in the form
of stereographic diagrams in figures 2 and
3. The studies showed that the facades were
completely exposed at least during half of
year, in the morning periods or the afternoon
periods depending on their orientation. The
inner facades facing the courtyards received
the overhead sun consistently during the time
periods between 11.30 a.m. to 3.00 p.m. (Figure
3). A set of insolation studies were conducted
to identify the total incident radiation in W/m?2
is also presented in figures 2 and 3. The scale
shows that most of these facades received
very high incident radiation levels of the order
greater than 150 W/m2. The ETTV regulations
of Singapore stipulate an optimum value for
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ETTV as 35 W/m? and most of these facades are
completely glazed with clear glass. This would
in turn result in very high ETTV values which
in turn could result in uncomfortable indoor
temperature conditions. The current trend in
the condominiums is to centrally air condition
the whole unit and these high radiation levels
incident on the facade has a direct bearing on
the cooling loads resulting in the indoor spaces.
For the particular condominium xxx under
consideration, it is very clear that the resulting
cooling load in the living space behind the fully
glazed facades will be very high. The direct
to diffused radiation levels in Singapore is also

B Lk I ST R PR
10
A0 -

unique thus posing problems in terms of shading
device designs. However, it is evident from
figure 1 that most of these condominiums in the
recent times are fully glazed with a curtain wall
style of cladding to the facade which in other
terms would mean “zero or minimal” shading.

The diffused radiationis predominantin the case
of tropics in approximately a ratio of 3:1 with
the direct radiation. Hence, combating the
high angle sky reflected components, the low
angle ground components and the reflected
radiations from the opposite and adjacent
reflective surfaces is a major task in the case of

Figure 2:
Insolation Studiy
to Identify the
Total Incident
Radiation in
W/m?
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IuNER COuRT
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Singapore. This consideration is also absent in
the current designs of the condominiums.

Figure 4 shows a sample day lighting simulation
on the 10™ storey of a block that is oriented
with its long facades facing east — west. The
lighting levels shown in the figure clearly
portray the situation in Singapore which is also
unique in terms of its lighting patterns. As the
stereographic diagrams clearly show that most
of these facades are exposed to the overhead
sun, the sun rays are almost at a very high angle

Figure 3:
167 + Insolation Studiy
to Identify the
Total Incident
Radiation in
W/m?
The Study
lllustrates
that the Inner
Facades Facing
the Courtyards
Received the
Overhead Sun
Consistently
during the Time
Periods between
11.30 a.m. to 3.00
p.m.

and hence, there is a predominant glare issue
around the window area, and the lighting levels
immediately die down after the perimeter zone
of 3 m span. The reduction in lighting levels is
drastic in the lower floors and the higher floors
have situations, where the occupants have
constantly had their screens drawn to protect
the space from glare. This situation is worsened
in the case of fuly glazed facades as the
original design intent of the architect of “having
an environmentally interactive facade through
which the occupantinside can feel the outdoor
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spaces” is completely lost when the occupant spaces are often under very contrasting lighting
draws his blinds or screens continuously. The levels aslow as 150 — 300 lux.

lighting levels on the top floors near the balcony

spaces reach nearly 1000 lux and the interior

LUX LYLE INCREASE RIGNIMCANTLY AT UPPER BTOREYS

KITEHEN

LMD

10TH STOREY APT

DAYLIGHTING AMNALYSIS

CUNTAING ANE PEAPCTUALLY CLOBED THROUOHDUT THIE DAY TO
FLOOR TO CEILING OLARA CAURSES ORECEMNHMOURE EFFECT WHMERE

DAYLIOMT TRANSLATES INTO HMEAT , WHICH THEN CANNOT CACAPE THROUOH DLARD

noo + 761 LLE]

Figure 4: A Sample Day lighting Simulation on the 10™ Storey of a Block that is Oriented
with its Long Facades Facing East - West.

Energy Analysis of the Condominium areas including the vestibule, dining, study

A simple energy analysis of the condominium rooms and the bed rooms.

xxx was done with the VisualDOE software < The dimensions of the aluminum frames in

based on the following assumptions: the windows of the fully glazed living rooms

% The condominium was considered to be and bed rooms are assumed to have the
centrally air conditioned for the living default software values.
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The energy analysis clearly showed that the
predominant component of the cooling loads
resulted from the radiation component of the
facades. This attributed to be around 1/3¢ of
the total wall conduction which in turn resulted
in very high ETTV values (approximately 116
W/m?) when a single clear glass facade was
considered. Considering the total number
of units to be approximately 500 in a private
condominium development, the estimated
utility bill for a single unit in terms of electricity
consumption worked out to be around $ 220
per month. Out of this total amount, 50% was
attributable to the air conditioning costs of
the unit. Based on the current condominium
configuration and the facade design, the overall
energy efficiency index for the development
worked out to be 252.4 KWh/m?/year, which is
much higher than the recent targeted values of
less than 125 to 130 KWh/m?/year based on the
Green mark buildings scheme.

The basic simulation in terms of the energy
consumption showed very high values of
electrical energy resulting out of poor facade
design and lack of due consideration to the
tropical climates. An estimate was made in
terms of the savings potential of this particular
development with a comparison of the utility
bills to that of a standard 3 — bed room public
housing unit. The average consumption
of a typical unit of similar size in the public
housing types is about 444 KWh per month
(www.spservices.com.sg), which would work
out to be $95 per month approximately.
Considering the class of private housing and
the demand type, if we even reduce the
electricity consumption by 25%, the whole
estate would be able to save approximately S$
1 million every year.

Conclusion

The design of facades is a highly critical aspect
in the design of a building. With the growing
awareness in terms of energy conscious
building designs, it is necessary that building
designers give due considerations to the
various factors that determine the efficiency
of a facade. The perimeter area of the
facade, the orientation of the facade, the
time period of facade exposure and the level
of self shading and designed shading for the
facades, the position and sizes of openings and
the materials used for the facades are some of
the very critical aspects to be considered in the
design of energy efficient facades. Singapore’s
private residential properties are transforming
into more transparent outlooks. The concept of
office cum home, Central Business District living
and others have slowly transformed residential
developments into full glass boxes. Many latest
designs of condominiums follow curtain wall
glazing types similar to commercial buildings.
However, for the tropical subjects, both in terms
of their climatic zone type and their living style,
such facades pose a number of problems. The
designers often fail to understand this fact and
they design with dreams far away from realistic
situations. The underlying question that this
paper poses after this analysis is as follows:

“If glass facades are preferred to be kept
always blinded or screened by the occupants
in order to secure their privacy and also to
protect the space from problems of too much
heat and glare in tropical climates, then why
do architects provide fully glazed facades?”

Archnet-lJAR, International Journal of Architectural Research - Volume 1 - Issue 1 - March 2007 .



Daylighting And Energy Performance of Post Millenium Condominiums in Singapore

35

\ 4

UMA MAHESWARAN & ANG GUO ZI

References
Lee, S.L., (1989). Guide to Condominium Housing in
Singapore, Singapore University Press, Singapore.

Official Website for Singapore Power Services.
http://www.spservices.com.sg, 30" January, 2007.

Official Website of Building Construction Authority,
Singapore. www.bca.gov.sg, 30" January, 2007.

Official Website of Urban Redevelopment Authority,
Singapore. www.ura.gov.sg, 30" January, 2007.

Ong S.E., (2000). Housing Affordability and Upward
Mobility from Public to Private Housing in Singapore,
International Real Estate Review, 3(1), pp. 49 - 64.

Archnet-lJAR, International Journal of Architectural Research - Volume 1 - Issue 1 - March 2007 .



ArchNet ™, &/ A

\ 4

RESTRUCTURING 215-CENTURY ARCHITECTURE

THROUGH HUMAN INTELLIGENCE

Nikos A. Salingaros & Kenneth G. Masden Il

Abstract

This paper introduces a compelling new way of
thinking about, teaching, and practicing architecture.
Founded on the basis of how the human mind
perceives and interacts with the built environment, we
call this new design process “intelligent architecture”.
Perhaps surprisingly, scientifically-conceived rules for
architectural design and building can lead to a more
human architecture, one with a renewed respect for
traditional methods of architectural design. This new
process can also be extended by implementing new
technologies. By applying the most recent scientific
advances to architectural thinking, we can better
appreciate the architectural heritage of the past,
giving scientific insight into its origins and manner
of conception. This development also reverses an
unfortunate misunderstanding that required the
future to erase the past rather than to learn from it.

Keywords
Architecture, adaptivity, intelligence, tradition,
authenticity.

Introduction

For too long now, the circumstances of a global
economy have directed the ebb and flow of
intellectual and cultural exchange throughout
the world. Skewed by the influence of media-
driven societies, the architectural stage has
been rigidly set by concepts and imagery that
are irrelevant not only to their users, but equally
to other cultures. As we look around the world,
it is becoming more and more evident that
we are not the masters of our own profession.
Architecture has become the exclusive domain
of the so-called “Star Architect” (starchitect
in common usage), no longer operating as a
conveyance, but as a usurper of culture and
identity.

The distinguished Pakistani architect Hammad
Husain expressed a widespread frustration
with this phenomenon when he asked in 2003:
“What makes an architect famous? Is being
famous directly proportional to being good?
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If yes, then does it mean in the whole of Asia
and Africa there are no architects good
enough to be world-famous?” (Husain, 2003).
Not many architects from China, India, Russia,
South America — i.e. the vast bulk of humanity
— ever make it into the glossy architectural
magazines.

How can anyone believe that a “Dutch Design
Demigod” could know more about a place
than the very people who were born and raised
there? How can these starchitects espouse to
know what is best for the rest of the world? More
importantly, how do we combat the aesthetic
authority that such individuals now exert over
our place in the world?

The antithesis to this abstract aesthetization of
the world is the concrete actualization and
restructuring of how the built environment is
conceived. This requires a blending of one’s
intimate knowledge of culturally-specific values
and beliefs with a 21%-Century understanding
of how human intelligence affects the artifacts
— i.e. buildings and places — that we create.
Such knowledge comes through science and
the scientific approach to understanding
the world. Uncovering the foundations of the
architectural experience through science leads
us to the processes of human cognition and
intelligence. Through this discipline the seeds
of a new, intelligent architecture have been
discovered.

Accepting human inteligence as a unifying
principle for the architectural design process
enables us to fundamentally restructure
architectural education and practice, in a
manner that leaves little room for idiosyncratic
orideological expressions. Efforts in this direction

have been attempted in the past, most
notably by Christopher Alexander (Alexander
et. al, 1977) and by Ashraf Salama (1995;
2005). The proposals aroused more opposition
than interest in the architectural community.
Even after trenchant criticism of the present
system of architectural education as being
mostly irrelevant (Bothwell et. al., 2004; Boyer
& Mitgang, 1996), no reforms have ever been
successfully implemented.

We now know with certainty that the human
mind readily recognizes and seeks out
coherent information in our surroundings (the
material world). Meaning extracted from
raw information from the built environment
helps to tell us whether a place is healthy and
nourishing, or deleterious and dangerous, etc.
Information, and the intelligence that processes
this information to make it meaningful, provides
an integral link between humans and the
physical reality that we perceive. This is crucial
because this is how we establish our sense
of wellbeing, making decisions such as fight-
or-fight responses. We are sentient beings,
neurologically wired to look for certain kinds
of structure in the complex informational fields
that surround us.

Innate intelligence represents the deepest
type of information processing, common to all
people, and thus is not the exclusive domain of
architects. An engagement with the material
world generates meaning and awareness for
everyday human beings, but it takes training,
practice, and discipline to understand the
process by which this interaction occurs. This
knowledge is essential for architects if we are
to conceive the built environment in a way that
connects to humans on this level. Architects
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can employ this process to re-create built
environments that utilize patterns, spaces,
and textures in an effective manner to nourish
human existence.

Taking as a point of departure the mind’s
compulsion to establish a connection with
our environment, natural and human-made
patterns serve as the principal conveyance
of meaning about the world around us. The
symbiotic relationship between ideas, images,
texts, and biological forms helps to explain how
human culture, consisting of created objects as
information, essentially extends our biological
bodies into our environment. Traditional
architecture carries with it the same intrinsic
structural order that underlies all physical and
biological entities (Alexander, 2002-2005).

A Methodology for Architectural Design

Intelligent architecture is not prescriptive: it
does not tell you to build transparent glass
boxes; nor opaque white cubes with horizontal
slit windows; nor buildings with curved shiny
titanium surfaces. All such formal prescriptions
are ultimately expressions of a visual ideology
encapsulated in the architectural mantras of
modernity as pseudo-religious belief, which
has come to replace true religious beliefs
(Salingaros, 2004). Inteligent architecture, on
the other hand, represents evidence-based
results found in the work of several individuals
and groups (Alexander, 2002-2005; Heerwagen,
2005; Kellert, 2005; Kellert & Heerwagen, 2005;
Krier, 1998; Salingaros, 2005; 2006; Wilson, 2007).

The science behind inteligent architecture
underpins and ties together distinct new
developing architectural movements and
practices. It provides a common theoretical

support for Biophilic Design, Classical and
Traditional Western Architecture, Traditional
World Architectures, New Urbanism, Sustainable
Architecture and Urbanism, and User-built Social
Housing throughout the world. Each of these
disciplines is finding that scientific evidence
helps to structure and validate its methods. A
brief summary of several decades of scientific
research is impossible. In the context of this
record, we can only give the reader an idea
of how these techniques are applied to design
in a real world, explained in a straightforward
language. Note the sequence of design steps:
the overall form of the building arises out of
basic human concerns, and becomes clear
only towards the end of the design process.
Starting with a pre-conceived form is working
from a conditioned response, not an intelligent
response.

1. VISION. We start with no preconceptions of
form, but instead generate a physiologically-
nourishing vision of the building from the
viewpoint of the user. Whereas studio courses
teach architects to see initially and primarily
what the building looks like from the outside,
we design as seen from the inside. We
conceive an organized whole whose interior
and exterior are revealed simultaneously. This
vision should include portions of the building
at different scales, including very small details.
We sketch (on paper and on a computer)
different aspects of this vision, growing out of
the question: “What is the most wonderful/real/
authentic building/shape/texture/space that |
can imagine to house this activity?”.

2. TRADITION. Any thoughtful and sensitive
architect will (or should) possess a treasure-
store of mental references of the most glorious
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examples of buildings from their culture’s
traditional practice. Those must be allowed to
exert their influence, enriching without imposing
any specific form on the present project. As the
design works its way through the mind of the
architect, it becomes inevitable that the final
design will assume some characteristics of
traditional buildings specific to that locality.

3. ORNAMENT. Architecture and ornament
(ordered detail) are one and the same
thing, ornament being simply architecture
on the smaller human scales of Imm-1m. The
appropriate ornament supports the forms on the
larger scales. Numerous sketches of the project
must be made on all different scales, from
the size of the entire building, to intermediate
scales, down to details on the human scales.
We make full-size mock-ups of different portions
of the building to judge relationships among
the components.

4. TRANSITIONS. The form arises out of individual
elements from the user’s optical perspective
and physical movement. We design entry-
points, circulation, transitions, path-connectivity,
and working spaces from the inside. Every
decision comes from a mental extrapolation of
the experience of inhabiting those spaces. This
approach subordinates formal spatial concerns
to the connectivity of lived spaces. It is essential
that structures built primarily to help connections
are just asaccommodating to human sensibilities
as the spatial nodes themselves.

5. PARTICIPATION. We devote energy and
time to conducting in-depth question sessions
with the actual eventual users of the building,
from the people who will be using it full-time,
to occasional future users. Ask them: “What
is your VISION of the most wonderful building

to achieve this task? Please describe the
approach, entry, working area, light, trees,
recreation area, etc. of this building as you
would ideally like to experience.” Collect these
surveys, and give them priority in the design
process over and above any formal concerns,
and even the architect’s initial ideas.

6. MATERIALS. We try to use indigenous
materials. Usually, the most appropriate
materials are local vernacular materials, as
they help to extend the mental parameters of
the structure in the immediate setting. Structural
decisions must first and foremost arise out of
concerns of adaptivity to local climate and
social customs. Towards that end, one can ask
how contemporary technology can contribute
to the overall tectonic goal. There is no need to
exclude high-tech materials, just as there is no
need to exclude local materials. Technology
alone should not dictate the form or expression
of a building, since its conception establishes a
distance between humans and the world.

7. URBAN. Attach the building design to the
existing urban fabric as intricately as possible.
If there is none in place, then carefully design
urban fabric that encourages maximal
pedestrian connectivity around the building.
Blend in trees, natural forms, and water as
much as possible, not as decoration or formal
appliqué. Give priority to human scale and
nature rather than to cars. Consider approach
and transportation that will reinforce adjoining
patterns of space and circulation. The new
building should blend seamlessly into the
existing complexity of nature, built form, and
human activity in the immediate region.

8. FORM. A final decision must be made as
to the overall form of the building. We usually
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leave the form unspecified as long as possible,
though it may have occurred in the architect’s
initial vision. Even if the architect had some
clear vision of the building’s form, all the above
design considerations should have invariably
adapted that form to accommodate human
needs, as outlined here. Thus, no form can
survive unchanged during an adaptive design
process without negating the human dimension,
and the architect must recognize this.

While this series of design steps might seem, at first
glance, to outline methods familiar to practicing
architects, the sequence is intended to redirect
the design process away from any preconceived
or prematurely-conceived expression. That
would negate the mind’s ability to establish the
needed neurological connections.

We are using this eight-fold method to design
new buildings and to repair older buildings so
they become more humanly adaptive. This
is precisely how architects used to construct
buildings in all cultures. Those are the buildings
that are most valued today by everyday
people the world over. It is through intelligent
awareness that these structures speak to us
and seem to be touching our soul. We don’t
however advocate a gratuitous return to
traditional design methods, since the values,
beliefs, and physical context for the underlying
elements of design are always changing.
Our method relies on recent scientific results.
Perhaps surprisingly, these investigations have
led to an increased understanding of the
intrinsic value of religion and traditional culture
for humankind’s development.

During the second part of the twentieth century,
people were told that creativity depended
upon throwing off any preconceptions one

might have. That is a misleading concept.
Creativity is intelligent only when we have
general working principles to build upon.
Unguided design only leads to frustration, which
in turn forces designers to copy something
already realized. Architects are nowadays
psychologically conditioned to turn away from
traditional-looking solutions, yet are not given
the design tools to create human environments.
What is left is to copy what the currently
fashionable starchitects are designing. With
such a frustrated mind, you inevitably resort
to copying what is assumed to be originality in
others. Thus, the quest for originality has turned
into mindless conformity.

There is more at stake here than architecture
alone. The very fabric of culture and society
depends on how human beings view their
fellow citizens, and how they manage the
built environment. Critics who wish to dismiss
our program do so as a defensive gesture. In
our effort to help construct/conceive a better
world we have exposed the vested power and
interests of an elite minority. It is unfortunate that
those individuals, whether knowingly or not,
participated in a process that has been slowly
eroding humankind’s architectural conscience.
Worst of all, generations of architects the world
over have been misled to do the same thing.
Many of those students from the traditional
world have returned to their countries as
unwitting agents of a destructive western form
of aesthetic hegemony.

Criteria for an Intelligent Architecture

Intelligent architecture is responsive to human
needs and sensibilities through adaptation to
existing buildings and nature. This is a new way
of viewing the world a way of connecting to
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it, and to ourselves — yet it is very much the
same as the most ancient ways of connecting
(Alexander, 2002-2005). It provides a way of
judging whether a building or piece of urban
environment is good or bad for our emotional
health. Yes, a building can be either good or
bad, to different degrees (Salingaros, 2006).
People don’t need experts to tell them whether
a building is good or bad — they are fully
capable of judging for themselves. Here’s the
method — just ask yourself the question:

“DOES THIS BUILDING MAKE ME FEEL MORE
ALIVE, OR LESS ALIVE?”

Note the specific nature of the question. It does
not ask: “Do you like this building?” or: “Does this
building make you feel excited?” since those
answers lead to ambiguous conclusions. Likes
and dislikes are due to individual preferences
overlaid with educational conditioning. It
is hard to distinguish what is influencing our
decision. In a similar way, emotional excitement
could be due to either pleasure or alarm, and
again, it is often difficult to distinguish between
these two physiologically opposite responses.
The question instead digs deep into the
subconscious networks that constitute human
inteligence, and seeks to identify a building
with our own living structure. We use the neural
circuits already evolved to connect us to our
environment.

A second question examines the coherence
of a building. This is a very easy method for
judging the coherence of highly complex visual
structures. Pick any identifiable subunit of the
building, some obvious component (such as a
wall, column, doorway, window, cornice, etc.),
and ask yourself:

“DOES THE OVERALL LIFE OF THE BUILDING
DIMINISH IF | COULD MOVE THIS PIECE OR
CHANGE IT IN ANY WAY; OR EVEN REMOVE IT
ALTOGETHER?”

In a good building the answer is yes, for each
piece, regardless of size. Every piece belongs
exactly in its place, and has exactly the right
shape and materials to reinforce the overall
coherence of the whole. It contributes to unity
and adaptivity. In a lesser building, on the other
hand, pieces are irrelevant and hardly belong
to the whole. They have become decoration
(i.e., structure that has no meaning or purpose,
and is added solely for fashion). Removing them
or drastically changing them does not alter the
overall coherence, since it is nonexistent. Why,
then, are they included? Style is not a good
justification; it is so superficial and trivial a reason
as to be meaningless. If you as the user can
envision a portion of a building improved — so
as to make it more adaptive in its use and in its
direct physiological impact on you — then the
architect has not done his or her job of seeking
coherence, but has instead imposed arbitrary
forms or a formal compositional bias.

The brain, being capable of highly-
sophisticated computations, instantly evaluates
the geometrical coherence of any structure.
The output is through emotion (sensation)
linked to a physiological state (either alarm, or
calm). These are the physiological precursors to
any conscious system of values. To profit from
this mechanism, however, we need to break
out of the modern paradigm and the myopic
vision of others. For example, contrary to what
some starchitects claim, our technology does
not dictate any particular architectural style.
If we look beyond the signs and symbolism of
the traditional architectures of the world we

Archnet-lJAR, International Journal of Architectural Research - Volume 1 - Issue 1 - March 2007 .



Restructuring 21%-century Architecture Through Human Intelligence

42

\ 4

NIKOS A. SALINGAROS & KENNETH G. MASDEN Il

can discover, through their physical presence,
an informational content that speaks to us
on a human level. Empirically, traditional
architecture had scaling, materiality, and a
sensibility towards construction, proportion, and
human nature. Itis this quality that characterizes
timeless architecture.

Clues from Biology

To better understand how humans interface
with architecture, we must go directly to
the underlying constituents of architecture,
the basic building blocks as it were. These
pre-stylized, pre-cultural, unaffected, yet
essential expressions are now identifiable and
quantifiable through science. We have found
genetic algorithms, Darwinian processes,
emergence, capilarity, fractal structure,
membrane interfaces, information compression,
small-world networks, inverse power-law
scaling, etc. playing a central role in how the
built environment functions. We now offer these
concepts in an architectural language that
practitioners might use to improve their work
(Alexander, 2002-2005; Salingaros, 2005; 2006).

Knowledge from biology, robotics, and artificial
intelligence can be applied to design so as to
extend the human experience, but not in an
iconic, superficialmanner (Salingaros & Masden,
2006; 2007). The key to a new architectural form
resides in the knowledge of how physical/
biological structure evolves and holds together;
knowledge of complex interacting systems;
knowledge of the adaptivity of forms to forces
and changing conditions; and knowledge of
how our intelligence binds us with the physical
world. These processes allow us to understand
the evolution of increasingly complex forms,

as opposed to the abstraction of forms driven
towards a singular expression.

At the top of the evolutionary ladder lies the
complex neuronal system that makes human
inteligence possible. In addition to storing
knowledge in their brains’ neural circuits,
human beings also habitually use their built
environment as an extension of biological
memory. Books, artifacts, song, ornament,
and social patterns represent the “collective
memory” of a particular culture. Represented
memory encoded in traditional buildings has
been guiding architecture for millennia. This
powerful repository of what we already know
about our responses to environmental structure
can be as apparently trivial as a particular
ornament, a color, a space of certain
proportions, or the texture of a wall. It is through
intelligence that architecture reveals itself to us
in form, texture, color, and scale.

Socio-geometrical patterns embedded in
traditional architecture and urbanism complement
the inherited knowledge encoded in texts and
oral literary traditons throughout the world.
These externalizations of brain functions encode
information derived from experience over the
entire course of human evolution (Salingaros,
2005; 2006). Collective memory thus provides the
foundation of culture and civilization. It is only
recently that the patterns observed in traditional
cultures, coming from innate human preferences,
were found to have a genetic basis (Heerwagen,
2005; Kellert, 2005; Kellert & Heerwagen, 2007;
Wilson, 2007).

Built knowledge (represented in the built
environment) is both complex and irreducible
— i.e,, it is very difficult to simplify and transfer
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into written text. Christopher Alexander made a
first attempt to do that in his Pattern Language
(Alexander et. al, 1977). Vilified by the
architectural establishment, this classification
has nevertheless won support from the computer
science community for its visionary results now
used to organize software complexity. When we
begin to see the traditional built environment as
an extension (an external repository) of human
memory, we realize just how intricately biology
is linked with architecture. This explains why
humanist architects are sensitive to feedback
from their design, and respectful to tradition from
which they can profit.

The clearest statements of architectural theory
have always drawn upon epistemology, being
concerned with language and logic (although
much of contemporary theory wanders off into
meaningless directions). Even so, the enterprise
of epistemology is generally detached from
evolved human thought, since the latter involves
emotion and physiological processes. Sensations
and biological states are essential to knowledge,
and pattern recognition helps to generate our
identity. Truth and reality have biological and
social origins. A state of mental understanding is
inseparable from the neurobiology of emotions
and complex bodily responses. Brain-based
reality is thus emotional; a marked difference from
its impersonal philosophically-based counterpart.

Culture as a Manifestation of Human
Intelligence

Human beings are unique in that they merge
their physical and psychological needs. This is
accomplished through culturally-conceived
expressions that stem from innate urges to
make objects ranging from hand-held artifacts
and ornament, to buildings and cities. More

than just seeking to provide basic shelter,
architecture throughout the ages has found
expression in the application of these life-
affirming urges through human intelligence.
The same intelligence produces all cultural
elements: dance, music, song, sculpture, and
painting. Trying to separate artifacts from
the greater context of culture — defined by
religion, mythology, and social patterns — goes
against the nature of humanity. Complex forms
created by human beings are part of a larger,
all-encompassing matrix extending human
intelligence.

Separation nevertheless does occur, leading
to the fragmentation and loss of intelligence
stored in the artifacts of a culture. This is exactly
what happened during the past several
decades, with the propagation of western
20"-Century architectural forms around the
world. The problem with this occurrence is that
any cultural element separated from its human
connection becomes vulnerable to loss of
meaning and relevance. Once removed from
its cultural context, there is no real (that is, an
obviously practical) reason for its survival, or
even for its existence as an isolated entity. In this
condition of “not belonging”, the anchor points
of human culture seem out-of-place, and are
all too often replaced by meaningless images
of industrial consumption.

Creativity, driven by human intelligence, has
been the source of the incredible richness
of cultures throughout history. Human beings
ceaselessly strive to give form to their advancing
intelligence in the complexity and organization
of their greatest cultural expressions. However,
in the last century of human development
social, political, and economic dynamics have
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begun to erode both culture and identity. In
the struggle to demystify the world around
us, nature and all that it offers through direct
engagement has been supplanted by human
ignorance/arrogance. Industrialization may
lead to advancement in a society, but it
does not advance the culture. The fact that
cultural expression satisfies deep inner needs
(biological, physical, and mental) has been
overlooked in the past few decades, in an
effort to clear away supposedly useless relics
of the past. People continue to mindlessly
throw out some of humankind’s most valuable
artifacts, buildings, and traditions as if they were
cleaning out accumulated junk.

Nowadays, sadly enough, human intelligence
is often applied as a negation of itself and of
humanity. Some people reject the natural, the
simple, and the unaffected as belonging to the
past (and thus, to a certain way of thinking,
inappropriate for our times). They reject the
traditional sources of basic human pleasures
upon which many cultural traditions grew.
And yet, those simple pleasures are the result
of an incredibly complex set of interactions.
This turning away from nature and humanity’s
relation to the physical world is a regression to
an overly simplistic (unintelligent) conception of
the world.

Cynics observe destruction of the built
environment (coupled with a breaking down
of human values) with detachment, by
not getting emotionally involved. They see
a turning away from complex inherited values
as an inevitable simplification of contemporary
humanity. The more intellectual among them
come up with arguments involving “novelty”,
“progress”, and “expressiveness”, which serve

only to justify their own insensitivity (Salingaros,
2004). Those among us who see a tragic loss for
civilization, and try to reverse it, are branded as
romantics and conservatives. But far from being
either romantic or conservative, people who
value human qualities embedded in cultural
artifacts are in fact exhibiting a greater sense of
inteligent awareness.

Circumventing the illogical but self-sustaining
nature of non-humanist practices requires
a complete restructuring of architecture, its
education and application (Alexander, 2002-
2005; Salama, 1995; 2005). So pervasive are
the expressions of this soulless contemporary
condition, however, that no logical argument
can hope to redirect its maddening forms. To
date, architecture students and practicing
architects throughout the world have had to
concede to the dictates of this globalized show
of architectural force. Despite the efforts of a
growing minority, the confusing proposals of 20t-
Century architectural theory continue to lead us
down the wrong road (Salingaros, 2004).

Multiple Solutions and Adaptive Design

An intelligent system is able to solve problems.
It finds different relationships that lead to
a solution, each solution being a network of
connections. There is no SINGLE solution to a
complex problem, but instead a fairly broad
set of related solutions. Systems usually have
available many alternative pathways, leading
to alternative but equally valid configurations.
Biology is marked not by rigid conformity, but
by adapting a complex template to changing
conditions. Consider the genetic coding for an
organism. Siblings of more complex animals,
which share genetic information, turn out to
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have somewhat different characteristics. It is only
in the lowest levels of design complexity that we
find genuine organismic modularity: for example,
the same virus in a billion identical copies.

This variability is an important component of
adaptive architecture. A building designed
in an inteligent manner can replace some
of its components without reducing the
effectiveness of the whole. It is not “unique”.
It can change itself, just as an organism
continually replaces most of its cells as they
age, wear out, or die. It can evolve to adapt to
changing circumstanceswithoutmutatingintoa
totally distinct (identifiably different) typological
entity. A similar intelligent solution is certainly
possible, so that parts of the building could be
changed to shift the overall design to one of
its many close equivalents. Historical buildings
have been adapted to changing needs over
the centuries, and they retain a high level of
intelligence (Brand, 1995).

A reader might get the wrong impression of
a “perfect” building in which nothing can
be changed. In an inteligent building, each
component supports overall coherence by
making an observable contribution to the
whole. The building can be changed, sometimes
drastically, by replacing components, as long as
they continue to support the overall coherence
(analogous to the wholeness of an organism). It is
this systemic connectivity that is important — the
end result of an intelligent process of solution
— and not any individual piece (although
some pieces are more crucial than others). Any
successfuladaptationto changing circumstances
and uses preserves a high degree of internal
relationships that characterize coherence.

Adaptivity is impossible without inteligence. The
system has to respond to a multitude of forces in
the environment (for buildings these are human
needs and sensibilities, surrounding buildings,
natural features, etc.). It must compute a set of
valid solutions that satisfy those forces, otherwise
it will perish. The extra-adaptive constraints
imposed on the problem (such as budget,
availability of materials, building regulations)
choose from among the possible good solutions.
All of these decisions are based upon interactivity
and reasoned choice from among many
alternatives, each of which has to be evaluated
using criteria of adaptivity.

Formal designs, by contrast, are far more
restrictive. The opposite of an intelligent process
is to impose a preconceived solution based on
some formal criteria (such as a fixed compositional
method of simple geometries). Formality and
adaptivity are incompatible. In a formal, iconic
building, each component has to conform to
a fixed abstraction, so it may be impossible to
change or substitute a single piece (but this
is the opposite reason from why one cannot
change a component that contributes to overall
system coherence). An iconic building usually
cannot adapt to changing circumstances. It
was non-adaptive to existing forces when it was
conceived and built, and remains non-adaptive
to all new forces developing in the future.

Intelligence as a Model for Architecture

Nature has evolved an enormously complex
neuronal system that enables the formation
of thoughts, and couples it to our body, which
then executes the results of the intelligence
mechanism. Input to the human intelligence
system comes both from our sensory system
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(connecting us to the external world) and from
internal memory. When the neuronal system is
active (which is all of the time, even in sleep),
connections are made, patterns formed, and
new links and conclusions emerge. This system
has enabled us to successfully lead our lives
over millions of years, adjusting remarkably to
changing circumstances and habitats. Human
adaptability is one of the marvels of nature,
and it is due primarily to human intelligence.

People build traditionally according towhat their
mind tells them consciously and subconsciously,
unless they are copying an explicit image. The
brain guides the hand and eye in an intelligent,
self-correcting process. Emergent forms,
spaces, structural elements, ornamentation,
etc. are just as much a reflection of the
human mind as they are products of utilitarian
functions. That, at least, was the case until the
twentieth century, when iconic formalism was
substituted for physical and emotional needs.
By dismissing the expression of innate patterns
in the mind, an iconic architecture detaches
itself from human intelligence.

Let’s not confuse inteligence with
intellectualization. Intelligent architecture seeks
to give unaffected form to what the human mind
needs to allow it to engage with the material
world. Once constructed in these terms, the
mind transfers ordered information to a mental
extrapolation of this experience. If instead this
becomes an intellectualized conception, then
the experience is illusory (fictitious). America
can pride itself in creating some of the most
intellectual and thus inhuman spaces ever
conceived, but to what avail? Since these
places are so unsettling that no one wishes to
occupy them, they have become nothing more

than symbols of this intellectualized condition.

Architecture still remains a mystery to most
people, just the way rational thought was
a mystery during the Dark Ages of human
existence. This lack of an intelligent relationship
between people and architecture has for too
long been the terrain on which starchitects
operate. Human beings today are smarter
than our species has ever been; therefore, it
is unacceptable that architecture continues
to be rendered in a semi-mystical fashion.
Architects are still necessary to guide and
mediate the design process to help the client,
but non-architects need to re-assert their right
to access the body of architectural knowledge.
When they do so, they wil demand a far
greater clarity of understanding than architects
themselves accept today.

Thus far, the powers that lead society have
not been very inteligent about creating the
contemporary built environment. By stubbornly
stickihg to a narrow set of images, they
perpetuate the same “dumb” typologies that
architects have been following ever since
the 1920s. Even more astonishing is how vast
technological power is now applied to continue
producing these “dumb” typologies in an ever-
narrowing spectrum of variations. Here, surely, is
a misapplication of technology to support an
obsolete stylistic “look” instead of generating an
infinite variety of new adaptive possibilities. But
then, technology has periodically been misused
because it lacks an innate mechanism for
selection. Whoever applies the technology can
either use it for progress or to arrest progress.

Extremely expensive high-tech buildings are
erected, which turn out to be perfectly “dumb”
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as far as providing an inteligent and sensual
treat to the user. Their form and surface offer
no surprise, no contained information, no
anticipation of discovery, and no variation from
certain expected stereotypes. Contemporary
buildings still follow the minimalist typology
in some way or another. They are either
unrepentantly and intentionally boring, or
they try to distinguish themselves with an
initial shock. We receive a thrill (a surge of
adrenaline) from an unexpected, shiny,
exaggerated, or unbalanced form. After this
first statement of defiance to the dull modernist
aesthetic, however, there is nothing further to
communicate. The architectural shock is empty
of meaning, just as much as the message from
competing minimalist structures.

Iconic Versus Human Architecture

Building in a way that utilizes scientific ideas and
knowledge can once again make architecture
a great HUMAN achievement. A new
building constructed according to intelligent
methodology benefits all its users in a direct,
nourishing, and visceral manner. If they wish,
architects can now utilize this knowledge to fix
their designs positively to human physiology.
The public loves a great building (be it a historic
building, or a new building that exhibits this
intelligence) when they feel in harmony with it,
and when it reinforces their place in the world.
It is a joy to look at, and everyone engages with
it as an equal participant, since it establishes a
fundamental parity between user and architect.

By contrast, an architect seeking only to
garner public attention hopes that everyone
will revere his/her building for iconic reasons,
as spectacle, with the user subjugated to the

greatness of the architect. The “star” system of
design makes a building the achievement of
a single individual based on his/her personal
preference or whim. The public might still seem
to admire such a building, but only because
some “expert” declares it to be a great work
of architecture. This manufactured admiration
does not arise internally. Personal whims and
stylized expressions serve only to distance
the user from the architecture, because they
negate the greater spectrum of neurological
connections.

Science hasbeen co-opted and utilized inonly a
superficial manner, to generate non-adaptive
iconic expressions (Salingaros, 2004). Young
architects live with great disappointment,
finding themselves in a career that places
a greater value on imageability than upon
inherent human qualities. While pretending
to uncover new architectural principles,
charismatic starchitectsinstead cultivate media
attention and political connections, court
the influential critics, and assume an aura of
aesthetic refinement. This is how they continue
to garner the most significant architectural
commissions of our time; it is not from any real
concern for civilization.

The global business-industrial complex has
identified itself with a narrow architectural style.
Ensnared in the western paradigm where the
perception of architectural novelty is mistaken
for progress, many countries have fallen victims
to this image-based architecture, further
encouraging the commodification of its form.
The official media imply that it is somehow
better than what is deemed non-modern.
As each new architectural frenzy fades, its
telling marks will be forever imprinted on those
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who have to live and work in the shadow of
its products. If we look more closely at the
phenomenon of “signature” architecture we
will see that, contrary to its claims of giving
greater significance to “place”, it actually
works to subvert a true sense of place through
a loss of identity. When considering cities with
“signature” buildings in the developing world,
what comes to mind first are those buildings’
images, not the people and places that
constitute the real culture of these locallities.

In our times, the effects of the global economy
are undoing the magnificent expressions of
5,000-year-old cultures in the rest of the world.
Western interventions negate the identity
and values of people, in effect cutting them
from their sense of belonging in the world.
Human architecture is informed by its material
presence, not by image, yet our technological
resources are focused on replacing civilization
by images. Larger economic interests are
using starchitects as part of their drive to profit
from the rest of the world, displacing cultural
and ideological values in the process. Rather
than helping civilization toward the ultimate
expression of our own time and place, this
application of advanced technology serves
only their own interest.

Everyday people intuitively perceive
contemporary architecture and urbanism to be
disconnected from and opposed to traditional
human values that they hold sacred. Many
see the destructive process of 20"-Century
architecture as a combative gesture towards
all traditional cultures, their values, and beliefs
(Salingaros, 2006). Such practices present
an affront to many religions and cultures,
by negating the forms of their architectural

expressions. So-called modern forms counteract
the basic principle of connecting an individual
to the universe — hence to God — through a
more traditional incorporation of color, sculpture,
and calligraphy, in effect denying sensory
connections. Temples, mosques, and churches
conveying meaning via polychrome sculptures,
tile work, reliefs, frescoes, and mosaics have no
place in this sterile and “industrial” world order.

Governmentsthatseekinternationalrecognition
by way of hiring starchitects must be made
to see that they themselves are complicit in
negating the inherent values and knowledge
of their own citizens. Architecture as a “will to
form” was never concerned with engaging the
user in a positive manner. It is an architecture of
spectacle, purged of its need for meaning and
context, which has been allowed to construct
its own reality. Its realization negates other forms
of sensory perception necessary for the human
dimension of lived experience.

For several decades, modernist architects have
turned away from traditional forms of tectonic
expression. And yet, it has been found that the
underlying relationship that people have with
the physical presence of architecture comes
from the material and phenomenological
dimensions of such work. It cannot be denied
that in the past, superficial decoration departed
from empirical evidence of physicality, but that
was more a product of an aesthetic impulse
unchecked by the limited science of the times.
Today we have the scientific knowledge to
head off such deviating forms, not because of
style, but because of their lack of perceptual
coherence (Salingaros, 2006).

In this era of globalization, advanced knowledge
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that only contemporary science can provide
is readily available to everyone. The new
paradigm in architecture links traditional models
and typologies with the biological structure
of human beings, and the physical structure
of the universe (Salingaros, 2004). Developing
countries, in an effort to maintain their place in
the world, will instead find the source of their
new architecture within arm’s reach: in the
materials and practices of their region. Through
this record they will understand the underlying
principles that govern the manner in which the
physical world reveals itself. Hopefully, they wiill
recognize at once its capacity for new honest
expression. Honest and authentic generative
devices evolve with an uncanny similarity to the
rich vernaculars of their local traditions.

Expectations of Perpetual Novelty

How does one distinguish between
contemporary architects who will likely have a
positive or negative effect on the environment?
Who is egotistical/iconic, and who is humanistic/
adaptive? All architects claim to be genuinely
interested in humanity, so what they say cannot
be used to judge either their intentions or their
products. Ashraf Salama made a perceptive
comment about this: “I wish | could see famous
architects able to solve a housing problem in
a village or in a dense urban region, or able
to introduce change in a poor community, or
a squatter settlement. While famous architects
are immersing themselves in exploring new
innovations to foster their fame, two-thirds of
the world’s population lacks shelter or lives in
substandard houses.” (Salama, 2003). Champions
of adaptive architecture are actively involved in
designing urban settlements and social housing,
whereas starchitects are conspicuously absent.

Since early European modernism, the western
expression of architecture has been on a
roller coaster. Minimalist modernism reduced
expressions to a single typology, severely
reducing freedom of architectural expression
— a statement that can be mathematically
proven! (Salingaros, 2006). The point where
we find ourselves nowadays is different, but
not much better. Everyone is caught up by
the western phenomenon wherein starchitects
promise a new architecture hyped by the
global media.

The legitimization of form over content,
however, seen in pedagogical positions going
back to the Bauhaus, serves only to validate an
architecture of appearances. Detached from
the world of lived experience, architecture
as image reveals itself as nothing more than
a fashionable commodity. As such, it is subject
to the rules of constant change characteristic
of the fashion marketplace. This type of
architecture cannot respect the physiological
needs of human beings. Looking around us
verifies that these recent architectural practices
have effectively erased the design and building
traditions of the past, and with them the vital
web of urban culture in society. Introducing
such abstractions during the twentieth century
had catastrophic consequences for our cities’
urban fabrics, and for the human qualities of
individual buildings (Salingaros, 2005). With
each structure removed to make way for the
modern world there was a loss of inteligence
embedded in the built environment.

Left unchallenged, this phenomenon
continues to perpetuate itself by way of its
global imageability. Following closely in its
wake is the endless and empty rhetoric of
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contemporary architectural theorists. Looking
outside architecture as a means to garner
greater validity, their speculations have run the
full gamut from misunderstood mathematics,
to the poorly-conceived postulates of French
philosophers, to the loosely-construed intimation
of linguistics into the domain of architectural
design. Each new “theory” offered yet another
invented way to conceptualize architecture in
the absence of an intelligent basis, and thus
failed to provide everyday architects with any
intelligent tools for architectural innovation. In
a market driven by the architectural media,
starchitects have set unattainable standards
(because those rely on unrealistic expectations).
Practicing architects, expecting this work to
elevate our profession, are beginning to sense
that it only serves to propel the starchitects. And
in the process, it has made the job of real-world
architects working with real budgets and real
clients impossible.

It is incredible that teachers of architecture
give their students incomprehensible texts
written by starchitects (and by architectural
academics who wish to bask in the fame
of those starchitects) as something useful to
study. In a frenzy that idolizes anyone promising
“new” forms, students are compelled to read
this stuff. One prominent starchitect today uses
pornography to sell his otherwise nonsensical
books. Yet he, and other individuals like him, are
continually rewarded by lucrative commissions,
choice administrative and faculty appointments
at our most prestigious universities, gold medals,
and major architectural prizes. That visible
success haturally justifies students reading
such intermittently salacious texts with great
attention. The students get the message:
copy these tactics and you too can become

a starchitect.

Ideas of style have a stranglehold on
contemporary architecture. The pursuit of the
“theoretical”, which has obsessively driven the
architectural world since early modernism, has
given us little that strengthens the human lived
experience via the built environment. Despite
all the rhetoric declaring that this architecture
was responding to profound social, political,
and scientific discoveries, it in fact was driven
by a rather narrow agenda. Over time, the
imposition of an identifiable (signature) style
became the road to recognition and power.
This has nothing to do with human needs and
sensibilities, but everything to do with successful
marketing. Its phenomenal success is due to the
continuous mutation of the original industrial
style so as to keep its practitioners comfortably
in control of both architectural practice and
education.

Conclusion

A creative revolution is now possible, one
that will transform the built environment in
wonderfully human ways. A new intelligent
architecture can impart a greater sense of
humanity to the city and to the world. It is up
to world architects to set into motion some of
the greatest scientific ideas of our times, and
make architecture once again our highest
cultural expression. Architecture that emerges
out of an intelligent process of interactive
thinking naturally develops towards a design
adaptive to human beings. It is better fit for
human habitation because, coming from what
is human, it nourishes our sensory needs and
sensibilities.

To survive globalization, our civilization must be
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grounded in an inteligent understanding of
“place”. The powers that shape our countries
have a responsibility to not allow international
designers a free hand to make a spectacle of a
region’s place in the world. This is not to say that
collaboration should not occur. Tremendous
knowledge can be gained through cross-
cultural collaboration with those who have an
understanding of inteligent architecture. They
can help local architects create new adaptive
forms that re-establish a vernacular specific to
their own culture; i.e., an architectural language
that speaks to the citizens of each country.
Restructuring architecture to resonate from
within the rich history of human societies will
provide a greater meaning in people’s lives and
a sense of belonging to their collective spirit.

The main obstacle we see facing us is that
of institutions (organizations, governments)
validating non-humanist architecture. Seduced
by the latest fashion, they are eager to
commission the current crop of starchitects.
Whether this choice is due to a misguided
conviction about High Art, or clever global
marketing that preys upon hidden feelings of
cultural insecurity, the result is disastrous. The
international press will repay their expense with
praise for the “enlightened” country sponsoring
the latest “signature” building, but that is part of
the marketing strategy. It’s only a token reward
to the sponsor’s ego. The long-term reality is far
darker. For a brief moment of publicity, many
precious (and irreplaceable) commodities
have been sacrificed, beginning with the
sensibilities of that country’s architects, and
ending with the country’s historic culture.
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