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Abstract

The sustainability is now becoming mainstream discourse of modern architecture and through
either scientific and social approaches, many analytic and theoretical studies meaning of it
have been made and are going to be made. There is no doubt that these studies have
considerable contributions on the architectural discourse and the intentions but it is also an
undeniable fact that the environment we live is generally quite far from healing through any
progress in sustainability. Moreover, the unpleasant conditions contradict to almost the whole
of intention can be lived in the mean of architecture of our built environment.

The paper indicates the contradictions between the executions and the intention in
architectural sustainability through the material approaches and the material role in the
integration of discourse and practice in design is defined. The paradoxes originated from the
extreme architectural submitting are respectively discussed due to the technology refers under
the title of ‘Design for Material’ and at the other side due to the so-called natural refers under
the title of ‘Material for Design’. The sustainability is defined as ‘the architectural adaptation to
pulsing life in the existing environment’ and it is advocated that the process of adaptation due
to the architectural components as “place, human and time” requires an approach referring as
‘Material Design’. What is meant in this approach inspires the architecture where the material
is also the design itself.

In this respect, it is proposed that although the living conditions alter in time, concerning the
material priorities in the detailing design can make the architecture to manage a stable
balance and a harmonic integration between the intention of design and the practice of
execution. The systematic procedure which is put forward in conclusion is based on the
author’s latest studies and the research project with the title of “The Research on Material
Priorities in Sustainable Architectural Detailing Localized on The Region”. The systematic
procedure is being postulating in the paper under the title of “Material Priorities in
“Architectural Sustainability” has been developed in the extent of research project.
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Introduction

Besides all the progress and value systems it is a fact that what we
understand as “the environment” is a restricted local region where our daily
lives are going on. And unfortunately, our living environment consists of any
noticeable progress in the way of we conceive from the architectural
sustainability. Also it is considerable point, what is expected from a
noticeable progress. The advanced level reached in scientific progress
should mean more than an evaluation opportunity for further consideration in
particular issues, also it should be used in practice for solving more
problems existing in daily life, either. However, the scientific progress and
the technological development offer more to facilitate the modern life of man,
the inhabitant expectations from the built environment are promoted and
altered spontaneously in an increasing rate. As an unavoidable
consequence of industrial manufacturing, the inspiring slogan of “desire
more, consume more” rules on contemporary life styles and the inspiration
becomes to mean a compulsive evolution in the facilities of both design and
material through their reciprocal inventions. This is the time of advanced
material and the design in tandem gets more chance to submit in an
accelerated rate increasing day by day. In charge of ‘surviving the life on
existing environment’, the evolution rate of material and design gives more
responsibility to each concern where they have never belonged in their
history before.

Following the material evolution, the metal domination in engineering has
been officially started on by the technology of iron casting thriving through
the development of steels and going on with the light and the specific alloys.
Up to 1960s the metals were associated with the call of “engineering
material”’. Then from 1960s as the development rate of new metal alloys had
become to decelerate, a compulsion has occurred in the progress of the
other material families. Also the industries of polymerization and composites
have keep on going to develop particularly. Basically, the developments
compel the intentions to offer new opportunities for designer which can not
be limited by any material constraint. That can be shorted as “If you wish we
make your design lighter or heavier, more flexible or more rigid, more
opaque or more transparent...Let us make your design “the more”(Bas
Yanarates, 2007:956). However, an interpretation such as ‘It is a temporary
design and it will be replaced by a promoted one which is the recently
developed’ is adopted in each design transformed through the material.
Everything we use in our daily- lives becomes to be a design object by the
immense range of material. On the other hand, the design itself is also
tending to be evaluated such a market item that has to be consumed in short
time, either. The material approaches treating the design as a ‘market item’
can be permitted by the mass production logic of industrial design, but for
the architecture they are rigged throughout. Each built, from the biggest
scale of urban to the smallest scale of interiors, means permanent
interference to construct of our living environment. So a building as an
architectural facility in the mean living environment is intended to survive in
long-term and that is already contradicting to the expectation from a
marketing item to be consumed in a short- time period.

In this respect, a building can not be evaluated by a temporary utilizing
expectation considered in industrial products such as a mobile- phone or a
vacuum-cleaner which are having used with an expectation of the latest
model replacement. A building is intending to construct for serving ever after
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ever with its architecture that makes it a participant of the built environment.
That is why the sustainability is going to have a mainstream discourse and
moreover subjected for both scientific and social studies in contemporary
architecture. Today there is no architect can dare to deny conceptual
awareness for his or her works on regarding the terms of “sustainability,
ecology or environment” and it is also not to be surprised to utilize from the
vesting services of the building material sector contributing to architects in
doing their jobs. On the other hand, we are obliged to live with the
consequences of extreme material approaches contradicting to our praising
discourse of architectural sustainability. The material approaches causing
unavoidable contradiction between the intention and the practice are aimed
to be defined and discussed as the purposes of this study. The material
paradoxes involve an extreme approach which can be interpreted as “there
is no need to search anywhere instead of technology to solve the problems”.
The sustainability is entirely based on quantities of environmental
performance assessment accounting for saving energy and conservation of
resources. The quantities of physical performance on energy efficiency can
be calculated and scored in degrees and they can be improved by the mean
of technology and the technical expertise. In this respect, the material can
not be considered as an architectural issue though it is the major concern of
technology. And the building materials refer building elements and
components as the industry products having maximum performance on any
issues such as thermal isolation, re-cycling facilities and the supply of
energy.

As the binary opposition, it is noticing that all the environmental problems
have already based on the technology, so what will save the earth, can not
be the technology, but it can be the nature itself. In the extreme, it is insisted
on architecture to use more natural materials which makes a building more
related with nature. Nature reserves the sustainable materials and the most
exotic ones refer the most appropriate material for authentic design.

1. The material paradoxes in: “Architectural sustainability”

The deceptions of material approach in sustainability can affect the building
sector more than the other sectors concerning industrial product design.
A building is executed with little tolerances and the purposes on extensive
test and controls on the total quality of each execution process, which will be
performed by distinct services, become impossible at all. That is why each
process has to be considered before by the projects at concerning scales.
Each building is being constructed to serve at least for 50-100 years nearly
an age. The physical performances, which are required by the standards
and regulations for sustainability, are generally based on assumptions that
they can be experienced in the end of a long-life period.

On the other hand, it can be basically point out that the contradiction
between the numerical quanta of assumed energy performance in design
project and concluding executions in built environment can occur during the
dynamic adaptation of ‘the inhabitant’ and ‘the place’ as the main
components which are being served by ‘the architecture’. In this respect, the
material paradoxes between intention and practice are defined in the term of
‘sustainability’ such a qualified concept by ‘architecture’ itself. That is why
the title of the study is written following as “...the architectural sustainability”
instead of “... the sustainable architecture”.
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1.1. Design for material

Following the contemporary material technology, the requirements for
technical services of architecture have been rapidly increased and varied.
The exaggerated expectations come forward in architecture, so the intensive
energy using and resources consumption accelerate in enormous amount
for each process of constructing, using and reusing. Sebetsyen emphasizes
that the increase in physical requirements for buildings has been
simultaneously encouraged by the impact of technological change on
services. Just then he points out that the total energy requirements during
the history of mankind are ascending with the increase of performances
requirements for buildings in tandem.

A numerical quanta scoring system for assessment has become inevitably
necessary to determine “the sustainability” with a best known term as “the
green”. The reduction of thermal load and energy consumption for the
process of construction and using of building has essentially determined in
consideration of advanced building systems and alternative air-conditioning.
More than an effective isolation, such building elements or components
mainly consisted of composite materials are introduced in architecture to
supply a deliberate amount of required energy for services. The executions
of those technological products as thermal glazing systems, solar cells
facades etc. have a registered priority and they have become the foremost
subjects of design insisted through to get higher score in assessments.
However, the building components are articulated and qualified with pre-
titles as “sustainable, ecologic, friendly with environment, green etc.”, in fact
they require an extra-amount of energy for production in phase of extraction,
processing of the entry materials and also for transportation to site, storing,
execution, servicing and maintaining. So it is a contradiction between the
amount of energy which is required for execution of the building element and
which is assumed to supply by using of it.

The technological materials advising in regulations of ‘green architecture’
drive the paradoxes and the contradictions inspire many recently researches
and studies, as well. One of them is the study of Cook and Golton is written
on the inconsistencies in environmental assessment methods points at the
remarkable cases of technological materials. The thermal isolation glazes
composed of laminated glass and argon filled space tolerances have been
evaluated in the study, as one of the remarkable case. It is underlined that
the production of these glazes is being entirely based on an intensive
processing of industry and the required energy amount is obviously
contradicted, although they are highly advised by ‘London Ecology Center’
for the efficiency of energy and resources in the mean of ‘green architecture’
(Cook and Golton:1994).

In order to clarify the blurred corners of sustainability Farmer and Guy have
analyzed and reviewed three buildings in the same region context, although
they have differed entirely in design as particular examples of sustainable
construction. In the review, the Doxford Solar Office building has been
chosen as a high-tech execution with its 532m? of the European’s largest
photovoltaic fagade. The building has an “excellent” degree of environmental
performance score in BREEAM (Building Research Establishment
Environmental Assessment Method) and it has assumed that between one
quarter and one third of the building’s electricity demand is going to
generate by it is own photovoltaic fagcade. On the other hand it is
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emphasized that the fagcade element of the design could be possible by a
significant grant from the European Union, and the fagade cost alone more
than the entire budget of a “green building” as one of the other reviewed
cases. Besides their cost price in huge amount, the panels had imported
from Germany and their transportation to the site at North England means a
remarkable cost, indeed.

Through an approach for a privileged particular technology, the solar panels
dominate the architecture. Meanwhile, an intensive processing will be
required for each step from production to execution. This is a significant
contradiction in comparison between the assumed energy-efficiency
performance in using and the required energy-consumption to execute.

The re-cycling materials are also advised to use in order to decrease the
waste-production of building sector, and to reduce resource depilation in this
way. They oblige the deconstructing performance of the building to prioritize
and it means a preliminary acceptation for such an architecture temporally
constructed to disassemble ‘sooner or later’ in assumed periods. Otherwise,
using of the re-cycling materials alone will have no sense on performance-
based environmental issues. As it is mentioned before, a building is
constructed to be used in an expectation of not less than a hundred years;
therefore the manufacturers can undervalue the returns of their products up
to a long-used time till the deconstruction. Although the recycling is not
included as a part of the manufacturing process, the most of manufacturers
are encouraged to produce more and sell more with a kind of an
environmental sense.

Nearly entire of spatial elements are consisting of composites as hybrids.
Yet the most of the hybrids are not produced to make possible any
decomposing process, the disassembling and the reusing of them require
advanced technology executions wherein an intensive energy has to be
consumed, indeed.

On the other hand, following the increase in technical service demands from
a building the accelerated evolution in delight has also become unavoidable.
Today we know that having “excellent” physical performances in term of
“green building” does not always guarantee a healing, delightful built
environment. The cultural factors can have also unintended and unforeseen
consequences of drives through to design for technical concerns of
materials.

1.2. Material for design

The approach tends to use the materials virgin as their natural origins can
compress the architectural sustainability with such a pre-acceptance as “to
construct related with nature”. Even a material is less processed and more
naturally originated for design, free from the technological insistence it will
require less energy and supply more efficiency, indeed.

The nature can cure itself and the natural components will have no affection
on environment as wastes. So providing materials for design as the last-
product of nature can be seen enough to have an ecological sensitivity in
public consciousness. This is obsolesce value system encouraging the
exaggerated consumption of nature. As a conclusion of this encouragement,
the consumption rate of the resource tends to accelerate more rapid than the
natural process to renew itself. Even it can become such a provoking to
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consider nature alone commercially, whereas the ecology sells more in
nowadays. Thus the exotic materials are the major products for design due
to the approach stands “the most rarely found can make a design more
environmentally-friend”.

The researchers warn us about the eco-labeled materials, essentially for the
exemplar of timber products. A modest forest which is beneficial to use is
being consisted in hundreds years and some major species are reserved
intended to support the natural cycling rate. This circumstance indicates a
need for an authorative control on resources depletion to reduce through a
periodical planning.

A similar approach in low-tech architecture can be followed for local
materials had been used at know-how techniques of vernacular architecture.
Through the intention of sustainability, the nonexistent artifact techniques
can be copied without seeking for the alternatives. The copy practices are
contradicted with architectural sustainability due to the insufficient local
resource and indigenous hand-made executions. The technology is
promoted the life styles with multi-significant fields and it causes a
compulsion in conceiving of what we understand from “the dwelling” as our
living environment. The architectural sustainability implies to dynamic
adaptation of surviving conditions, thus the copy constructions of vernacular
and traditional architecture with imitate executions do not mean anything
else except the revealing endeavors of artisan’s works for the cultural
memory. On the other hand, the depletion of resources through the
exaggerated material using in the exemplar of logging house, and the
impracticability in building, repair, maintenance and re-building process
through the inadequate detailing with exhausted techniques are some
contradicting major issues.

In the study of “Designing for composites: traditional and future views”,
C.Rose emphasizes that instead of a descriptive approach in a symbolic
mean, the observation and the inquiry of environment natural or built are
being inherent at the very basic of the architecture: “we begin by noticing
what is there. It has been shown that we see with our brains and our
memory and ideas as much as we see with our eyes. Let's get our ideas
shaping up to what we are looking at, when we look at natural examples. In
fact, technology is giving us the tools to see these attributes of nature and to
be so much less ignorant, but we have to change our thinking and our
imperatives truly to see with these tools, otherwise we will continue only to
see what we always have; that is, how to make a quick buck at someone
else’s expense (Rose, 2004:10).”

Our living environment is consisted by the architectural embodiment rather
than the natural. And this is a fact that we can not change by burying the
buildings under the earth or constructing with exhausted techniques as
logging. Either to build with natural materials does not demonstrate how to
live with nature, to build as the copy of vernacular architecture also does not
demonstrate how to live as the way of local cultural life.

1.3. Material design

The major concern of architecture is to enrich the quality of life and
advanced technology and techniques give the tools to architecture to
success it. The approaches do not take care of material priorities through the

Material paradoxes and priorities in: “Architectural sustainability” 49



inquiry of designing mind can cause paradoxes in architectural sustainability.
So the intentions of these approaches can be contrary to the subjects of
existing environment as “place, human and time” in practice.

“The greenwash is manifest in some of the claims made for the plethora of
building materials, features and gadgets that by their presence alone are
held to authenticate a green building. Sometimes these are rustic materials
(mud brick, straw bales,rammed earth). Sometimes they are high- tech
gadgets (solar panels,sun scoops and geothermal heating system). The
important point is that while biodegradable materials and technical devices
can make effective contributions, and symbolic elements can be important in
their own right, the use of such materials and devices is not alone a
sufficient indicator of an environmentally friendly building. There must be
demonstrable benefits in the particular case (Williamson, Redford, Bennetts,
2003:11).”

The embodiment of living culture is the mission of architecture and it can not
be transfer alone under the responsibility of the nature or the technology,
either. However the mission can be completed with the tools of technology
and nature with collaboration in design.

The adaptation and the balance between the discourse and the embodiment
of architectural sustainability can be achieved through the material approach
based on the observation competence of architect with all the tools to inquiry
design priorities as material preferences.

The researches on individual materials have been replaced by the
framework of material innovations. The innovations are inspired through the
possible relationships of material families leading to the hybrids, is included
multi-material combinations as the composites. This is a big challenge and it
makes a compulsion in comprehension of materials towards an approach
“defining material as design” instead of “detecting material in design”.

Into symbiotic whole of material and architecture the evolutions in material is
promoted the user’'s expectations from the built environment. It is such a
departure point for the architectural sustainability whereas the material has
become one of the major issues contributing living quality for delight and
service. “The very basis of a humane and appropriate architecture is the
impassioned search for materials and methods to achieve an optimal mix of
delight and service. This is why there s no real separation between
technique and form-technique and design (Fernandez, 2006:5). Fernandez
continues his statements in consideration of new material approach: “It is
reasonable to suppose that enhancing the knowledge of materials,
traditional and novel, will improve the ability of designer to better respond to
contemporary needs and produce a more humane built environment that
also serves the contemporary imagination. Today improving the environment
requires a reconsideration of the contribution of new materials in this
process (Fernandez, 2006:6).”

So it has become impossible to eliminate material consideration from the
design process as well as the execution process of technical expertise.

2. Material priorities in: “Architectural sustainability”
Today the nature of the material has become the nature of design. Design
and material intensions contribute to an integrated life. They offer extended
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opportunities for designer. On the other hand many major concerns are also
being put forward to the designer. Using of a material through an
architectural reflex without seeking out the alternatives has become
obsolesce for ages. However, concerning the understanding of
sustainability it is seen as contradictory aspect that coming to material
decisions with the respect of either predicted performance values and
utilized form and techniques which can not be adapted to temporal design
conditions of buildings. As it is stated by Asby, the number of materials is
vast which is about 120,000 or over and so the material selection based on
intuitive experiences would not be enough for the mechanical design of
industrial product. Asby emphasizes that material selection enters each
stage of design and in reaching accurate decisions about materials a
recognized systematic procedure has to be evaluated and followed from the
beginning of design till the final stages of executions. Furthermore such a
systematic evaluation is inevitable for the building design in spatial scales
where all of the material families simultaneously can be watched. There are
also existing evaluation systems for material selection, but to avoid material
paradoxes as concerning “architectural sustainability” (instead of
“sustainability”) it is needed to submit alternative systems distinguished from
the logic of industrial product design. The industrial design intention in
material selection as “developing existing product to encourage growing
market as well as the new ones” is one of the essential factor causes to
arise such logical contraries with the architecture. That means beside the
production of new designs, the improvement for existing industrial product as
promoted model can be either intended to manage by the selection of
materials. So a product can be supplied to the market with an expectation of
temporal utilizing would inspire a rapid consumption at the same time. Such
an expectation from a building to serve its user with a temporal acceptability
until the promoted one comes is contrary to nature of job and sustainability,
either.

So it is clear that the distinction between the each design discipline as
industrial design and architecture points at the intentions. As the industrial
design tends to the “the mass product” in manufacturing, the architectural
design tends to “the living environment” in the mean of building. The
manufacturing does not purpose to restrict the market within a narrower
localization. Even in architecture, it is tended to be peculiar to the site
beginning from the region in the biggest scale to the smallest focuses
through the space. If we stand at this point concerning “the architecture and
the material paradoxes”, the concept of “sustainability” can be defined as
“architectural adaptation of life flows in full scales”. The buildings are the
major components of living environment engaging permanent changes with
their huge bodies and they are being expected to live long for ages. Because
of those expectation and definition a systematic procedure is needed to
submit for adaptation of existing building stocks and even wholly new
designs to the dynamic conditions in a contingent set of priorities and
practices.

So the systematic procedure for the assessment of the emergent material
preferences in “architectural sustainability” is being proposed from the
departure points can be set as following:

Detail analyzing has to be made to conceive “adaptation process of the
architectural building”,
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And those analyses have to be made on civil architectural buildings as the
models integrated in each scale to the life-flows depending on “place —
human and time”.

Through such departure points it is mainly purposed by a proposal to avoid
“material paradoxes emerged from the contradiction of practice and
intention” based on assumed performance assessment in architectural
sustainability.

2.1. Detail analysis based on the adaptation process of building
components:

The building components wear out at different rate and they require
replacement and transformation with different motivations. As the interior
stuff and spatial components have faster cycling, the building systems,
structural and sub-structural components have slower. Kibert, Sendzimir and
Guy emphasize “a hierarchy of control” to define the faster and slower
components of a building. “Management of a building’s temporal tension
might be most efficient use of materials through spatial decoupling of slow
and fast components with faster replacement cycles would be more readily
accessible. This hierarchy is also a hierarchy of control, i.e. the slower
components will control the faster components (Kibert, Sendzimir, Guy,
2002:11)". Kibert, Sendzimir and Guy state this hierarchy as “Temporal
hierarchy of building components”: (Fig. 1)

Longer Life

1 Site (land)

1 Structure (reinforced concrete, steel)

1 Skin (brick veneer, curtain wall)

1 Services (HVAC system, fire protection)

1 Space (interior walls and partitions)

1 Stuff (furnishings, interior finishes)
Shorter Life

Figure 1: Temporal hierarchy of building components (Kibert, Sendzimir,
Guy, 2002:13).

With respect to the hierarchy, the faster spatial components are controlled
by the slower structural components as in a example of suspended ceiling or
raised floor systems executions requirements for accessible installations.
However, Kibert, Sendzimir, Guy point out the critical thresholds as the
physical or technical degradation of the faster components drive the slowest
components to dynamic structural change and they imply that the articulation
of the hierarchy control performance can be achieved in the mean of Odum’s
Emergy Theory. “At some critical threshold the motivation to maintain the
overall building ebbs and the building rapidly fallls into disuse and disrepair
simply because of the degradation of the faster, more technology-dependent
components. Odum(1983) developed the concept of “emergy”, the energy
embodied in the creation and maintenance of a factor or process, as a
means to quantify the relative contributions of different components to the
operation of a hierarchy. Odum’s theory predicts that the control of faster
components by slower components is reflected in the latter’'s higher emergy
transformity values (Kibert, Sendzimir, Guy, 2002:12)". And so the outputs of
emergy performance recognized on the hierarchical control “would allow
designers to couple buildings to external processes of manufacture, reuse,
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and recycling more rationally. As such, this theory provides a quantitative
framework for relating building design to its material components based on
their relative contributions to the functions of an “ecosystems” that includes
the built environment and the materials and processes that sustain it (Kibert,
Sendzimir, Guy, 2002:12)”.

The critical thresholds insisted on the hierarchy of building components
imply the interferences of building-life, which also bring about the material
paradoxes in consequences of unpredicted changes in design-decisions
depending on assumed performance assessment at the process of
executions. The thresholds affect “the values of emergent capacity”
conceptualized in the mean of “emergy theory”, thus the quality of
sustainability would be driven to be inferior and furthermore it could be
entirely eliminated, either. Why these thresholds occur could be associated
with the lack of a systematic procedure in architecture independent from the
numerical quanta of assumed energy performance influenced on the
material selection of a building. In another words, with the lack of such a
systematic procedure in architecture it could be possible to live “the
contradiction of practice and intention” surviving in built environment which is
inadaptable in each scale to the dynamics of design conditions with
interferences in “components hierarchy”. So in the main frame of
architectural sustainability, a system means a dual-phase interweaving as
“analyzing the process of architectural detailing” and “articulation of the
material priorities in the analysis process of detailing”.

Emmitt, Olie and Schmid define the detailing in all process from the
conceptual stage of design to the physical stage of construction. They
emphasize that the innovative architecture could be merely possible by
detailing as not only an issue of execution also an issue of all design stages
as well. And also in the study standing with the consideration of detailing
through its philosophy, the “ecological aspect” is being evaluated as one of
the major factor of a model for creative detailing.

In their study a matrix model for detailing is suggested in nine cell
arrangements respectively evaluated as: “Materials and Energy, Building
Components and Structure, Morphological Factors, Process of Production,
Goals and Performance, Indoor Climate, Ecological Factors, Human Factors,
The Knot”. However, “material” is being considered as independent factor,
same as the other eight factors also where “building components and
structure” is one of the eight.

For the embodiment of design idea as a practice, architectural detail design
is the key mechanism processing thoroughly with materials. So as promoting
from “workman’s job”, material makes detailing an “issue of design”. It is an
unavoidable result of “material design approach”. As following this approach
it is being possible to structure alogic for detailing process in material
preferences which is postulating as “systematic procedure for articulation of
material priorities in sustainable detailing”. Through the basic functions as
“connecting, joining and knotting” (following the definitions of Emmitt, Olie
and Schmid) in the paper titled as “Malzemenin Detayda Kurgulanmasi (Bas,
2006)” an aspect is being advocated to build up the material from unit to
whole projecting as detail itself. For that aspect, material’s factors are being
considered in the extent of preferences as architectural detail at the
intersection of two mainly classified group for “ practicing and selection”.
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However, “the control mechanism on components hierarchy” is not
considered and the preferences based on material behaviors effecting “the
values of emergent capacity” is not being remarked at all. That is the major
concern of this study, in the mean of “material priorities” referring the paper
title as “Material Priorities in “Architectural Sustainability”.

So what it is being put forward as “the values of emergent capacity” is being
based on an inference from the coordination of components hierarchy. The
inference refers to the hierarchy of building components in perpendicular
extent which demonstrates ascending acceleration of the life-times in
increasing differences between slower and faster components and that is the
main issue makes “the hierarchy control getting harder” furthermore comes
to mean “more interference in hierarchy”. In this way for the purpose of
getting “maximum emergent performance”, the transformation rate of
building components has to be equaled at “optimum life —times” which can
be achieved by changing the “perpendicular hierarchy” to “horizontally
coordinated hierarchy”. Maximum emergent performance can be
demonstrated with a horizontal line indicating coordination in transformation
of each building component as shown in Fig. 2.

Longer Life
Site Max
Structure Emergent
Skin Performance Site/Structure/skin/services/space/stuff
Services <:> < >
Space Optimum Life-Time
Stuff
Shorter Life

Figure 2: Maximum emergent performance in “horizontally coordinated
hierarchy”.

The transformation rate of a component means as well as the adaptation
rate of that component determined in systematic architectural configuration
in the whole of building.

Thus, the adaptation rate of the component at whole rules the assessment of
“the values of emergent capacity” and the equality of the components
adaptation rates implies coordinated composing-(de)composing process of
building as an architectural structure. The implication of higher emergent
capacity value can be demonstrated with a line segment indicating “the
adaptation capacity of architectural composing-(de)composing” as shown in
Fig. 3.

Max.
Emergent
Performance
Site/Structure/skin/services/space/stuff <:> Building as Architectural Structure

@ o
Optimum Life-Time > Composing =(De)Composing

Figure 3. The higher transformation value through “the adaptation capacity
of architectural composing=(de)composing”.
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An architecture composed in an adaptable hierarchy points out a logic that
can be codified an integrated whole in each scale from the general
structures to the irreducible parts. So the codification in a building as an
integrated structure can be followed in “systems, elements and components”
classified as below and shown in Fig. 4.

e “Systems” integrate the whole.

o “Elements” integrate the systems.

e “Components” integrate the elements.

Max.
Emergent
Performance

Building as Architectural Structure Systems/Elements/Components

Composing = (De)Composing Codification Procedure

Figure 4: Architectural Composing-(De)Composing Through a Codification
of Systems/Elements/Components.

2.2. Determination of material priorities in sustainable architectural
detailing

A codification can be achieved by the analysis of detailing beginning from
the whole integration at systems scale as the biggest and going on the
smaller in a hierarchy follows as elements and components. Such hierarchy
defines a deduction in analysis of detailing points as “knots, connections and
joints” which are being determined by the basic functions of structural
integration.

Building

Structure

—Systems < Knotting Composing —Codification of
Architectural » —Elements —Connecting Material Behavior
—Components «Joining

Sustainable
Detailing

(De) Composing —Codification of Knotting «> Systems —  Building
Material Behavior Connecting < Elements — P Architectural

Joining < Components —  Structure

Figure 5: Defining of Sustainable Detailing Through a Codification of
Systems/Elements/Components.

As following the systematic procedure in steps demonstrating respectively in
figures, the conclusions will come to a definition of “sustainable detailing”
which is also shown in Fig. 5.
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The systematic procedure reviewing details purposes a codification of
material behaviors. So the material classification in detailing becomes a
preliminary base to be associated with definitions.

As it is mentioned before, material factors for detailing has been classified
mainly in two groups as “practicing and selection” (Bas,2006). The first
group of that classification is being divided for the factors evaluating in
structural and perceptional properties: “Structural and Aesthetics” and also
for the factors evaluating in dimension and execution properties: “Based on
Form and Based on Execution”. However, the second group concerns on the
practicing of detailing furthermore the design intention, and it is being divided
as “Environmental and Cultural” -“Technical and Economical’. Fernandez
also classifies the material properties similarly in two groups as “Intrinsic”
and “Extrinsic”. According to the Fernandez’s classification, the properties of
intrinsic are “mechanical, physical, thermal, optical and deteriorative”, yet the
extrinsic ones are distinct properties “Economic, environmental, societal and
cultural” which are not related with the structural characteristic of material.
Similarly in two approaches a classification has been made in two distinct
groups. The groups are based on the structural and behavior characteristic
of material. So it appears that the materials in same the family and having
similar structural characteristic can behave entirely distinct in detailing
according to the local factors. However, it also means that the characteristic
behavior pattern of material in detailing can be clearly read and codified from
the civil architectures locally integrated and thoroughly subjected by “place,
human and time”.

Conclusion

The conclusions can be followed in the paper mainly framed as a binary
approach referring “material paradoxes and material priorities”. It is
purposed to clarify the concept of “sustainability” in sense of “architecture”
wherein a re-definition as “architectural sustainability” is discussed. As the
stance adopted in the paper the role of material in integration of architecture
and sustainability is defined and construed with a systematic procedure
which is also put forward with a respective configuration. So the conclusions
are managed to remark in the following sections of the paper as “Material
Paradoxes In: “Architectural Sustainability” and “Material Priorities in:

“Architectural Sustainability™.

1. Material paradoxes in: “Architectural sustainability:

The paradoxes are being discussed as the binary opposition of extreme
material approaches as ‘Design for Material’ and ‘Material for Design’.
Through the aspect of “Material Design” which is adopted in the paper “the
architectural sustainability” is defined.

» ‘Design for Material’ implies the sustainability in the domain of
technology through the materials already require the heavy-industrial and
intensive energy process.

» ‘Material for Design’ implies the sustainability in the domain of so-
called ecology through the materials are rarely found in the reserve of nature
and ready to use for design and the vernacular techniques exhausted in
practical mean which are also ready to copy in design.

By defining the sustainability as “the architectural adaptation to
pulsing life in existing environment” it is advocated in the paper towards the
approach as ‘Material Design’.
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» ‘Material Design’ implies the architectural sustainability in the
domain of architecture through as the component of existing environment
integrates the materials to the dynamic process of design in the flow of life.

2. Material priorities in: “Architectural sustainability”:

The determination of material priorities in sustainable architecture is
advocated through the aspect, that the material rules on sustainable
detailing in the adaptation of building components to avoid paradoxes. A
systematic procedure is being postulated as a codification of emergent
material preference in sustainable detailing:

Consequently, the civil architectural buildings are determined to review for
detailing where the material priorities will be distinguished. What it has to be
understood from the priorities is the characteristic behavior pattern of
material in detailing. And concerning the architectural sustainability the
material priority means emergent material preferences as well. The
codification of characteristic material behavior has to be consisted in
systematic definitions. The codification flows as stages defining a hierarchy .

Each of the stages in flow can be followed as:
» Defining The Building Components: Analyzing stage of the whole to
detect specific building components identified in domain.
» Defining The Details: Analyzing stage of the building components to
detect specific details having identified material characteristic.

V¥ Systems » Knots

V Elements » Connections

V¥ Components P Joints
» Material Classification: Classification stage of each material consisting
detail structure in related material families.
»Defining The Material Behavior: Identifying stage of the material
characteristic behavior pattern in detailing.

A study on “The Determination of Material Priorities in Sustainable
Architectural Detailing” postulates a “systematic procedure in analyzing
stages” comes to mean “The Codification of Characteristic Material Behavior
Pattern”. The analyzing stages extent full scale of built environment as
following from building components to building and region. The codification
can be illustrated by a flow chart demonstrating each of the stages in defined
hierarchy (Fig. 6).

By following each stage in systematic procedure;

o At detail scale of each building component, the similar materials
detecting in classification and having common behavior codes will
define building codes at whole;

e And so detecting the common material behavior codes for each
building will define regional codes to consist a “characteristic
behavior model”.

By the last stage of the procedure it is being purposed to achieve “The
Determination of Material Priorities in Sustainable Architectural Detailing
Localized on the Region”.
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THE CODIFICATION OF CHARACTERISTIC MATERIAL BEHAVIOR
PATTERN IN SUSTAINABLE DETAILING
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Figure 6. Systematic Procedure Flow Chart

* This paper is based on the project supported by the Budget of Scientific
Research Projects of University of Cukurova
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Mimari surdiriilebilirlikte malzeme paradokslari ve oncelikleri

Yukselen bir deger olarak ¢cagimiz modern mimari sdylemlerinin basinda
gelen surdurilebilirlik adina, bilimsel ve kulturel anlamda birgok arastirma,
analiz, kuram calismalari yapildi ve yapilmaya devam edilmekte. Butiin
calismalar suphesiz, mimaride sOylem ve iyi niyet arayislarina 6nemli
katkilar saglamaktadir. Ancak su da yadsinamaz bir gergektir ki tim bu
katkilara ragmen, gergceklesen uygulamalarla yapili  gevremizde
surdurdlebilirlik adina yasanan bir gelismeyi izlemek ¢ogu zaman mumkin
olamamaktadir. Hatta kimi zamanda yapili ¢evremizi olusturan mimari,
neredeyse tamamen niyeti ile gelisen zitlikta olumsuzluklarin yasanmasina
sebep olabilmektedir.

Calismada, surdurilebilir mimarideki niyet ve gergeklesen uygulamalar
arasinda, malzeme vyaklagimlarindan kaynaklanan aykiriliklara isaret
edilmekte ve malzemenin, tasarim-uygulama birlikteligini saglamadaki roli
tanimlanmaktadir. ‘Malzeme igin Tasarim’ bashgi ile belirlenen yaklasimda
teknolojinin, ‘Tasarim i¢in Malzeme’ bashgi altinda ise doganin asiri uglarda
mimariyi kosullandirmasi sonucunda yasanan paradokslar tartigiimaktadir.
Sardlrulebilirlik, ‘Var olan ¢evrenin slregelen yasamina uyarlanabilen
mimari’ olarak tanimlanmaktadir ve dogru isletim sirecinin, ‘Yer-insan-
Zaman’ bilesenlerine bagli olarak

“Tasarimda Malzeme” yaklagimini gerektirdigi gérusune variimaktadir.

Malzemelerin, vyapilarda yalnizca belirli bir sure icin 6ngoérilen sayisal
performans verilerine dayandirilarak degerlendiriimeleri ve tasarim
kosullarina uyarlanmamis 6n-kabul bicim ve teknikler ile sorgulanmadan
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uygulanmalari surdurdlebilirlik anlayisi ile c¢elisen yaklasimlar olarak
tartisiimaktadir.

Tasarimcidan bagdimsiz olarak geligtirilen malzeme aileleri, belirli Grunlerle
tanimlanamayacak sayida malzeme cesitlilidine sahiptir. Bu cesitlilik,
malzemelerin tasarimda sorgulanmasini gerektirmis ve bu sorgulamada
analitik bir sistematige ihtiya¢ duyulmasina sebep olmustur.

Bu dogrultuda, endustriyel Griin tasarimi uygulamalarinda kullaniimak Gzere,
malzeme sec¢imi ile ilgili analitik sistematikler gelistiren ¢alismalar
bulunmaktadir. Ote yandan endistriyel bir Griinden farkh olarak, tim
malzeme ailelerinin bir arada kullanildigi yapi O0lgegindeki tasarimda
malzeme Kararlari ile ilgili sistematiklerin gelistiriimesi de zorunluluk olarak
gOrulmektedir.

“Pazar yaratabilecek Urin” beklentisine karsilik tasarim Uriini uygulamasi
“yasam cevresi’ yaratma gayesi ile mimari Olgeklerde degerlendirildiginde,
endustriyel Grin tasarimi mantigina uygun gelistirilen sistematiklerle ele
alinacak “surdurulebilirlik” kavraminin gegerli olamayacagi makalede
vurgulamaktadir. Seri Uretim mantiginda yere baglh kalmaksizin mimkin
olan en genis odlgekte pazar bulma tasarim hedefi haline gelebilirken, mimari
tasarim bodlgesel, kentsel Olgekten yapinin konumlandinildidi sit alanina
dogru inerek meké&na odaklanan mimkin olan en kugik Olgegi
hedeflemektedir. Bdylece urin olgedine baglh olarak tasarimda mantik
farkhiliina dayanan “mimari sirdurulebilirlik”,  “stregelen yasama tum
Olgeklerde uyarlanabilen mimari” olarak yeniden tanimlanmaktadir.

Konu “mimari siirdirulebilirlik” olunca, yapida malzeme secimi ile ilgili eneriji
verimliligini esas alan sayisal performans verilerinin tek basina yeterli
olmadigi goérisi benimsenmektedir. Benimsenen goéris c¢ergevesinde,
mimari kurgulama mantiginin dikkate alinmadigi malzeme kararlarinda
gorulen performans degerlendirme yanilgilari, malzeme paradokslari olarak
tartisiimaktadir.  Malzemenin ister teknolojik ister dogal olsun islevsiz
oldugu, malzemeye islev kazandiranin tasarim; tasarima gegerlilik, varlk
kazandiranin ise malzeme oldugu aciktir. Makalede benimsenen goéris,
malzemenin tasarimin kendisi olarak séylem-uygulama birlikteligini saglayan
detay tasariminda kurgulanmasidir. Malzeme o&nceliklerinin surdarulebilir
detay tasariminda sorgulanmasi “tasarimda malzeme” yaklasiminin geregi
olarak goérulmektedir.

Bu dogrultuda gelistiriimis bir dederlendirme sistematigi onerisi, makalenin
“Mimari  Surdirilebilirlikte Tanimlanan Malzeme Oncelikleri” bashg
kapsaminda, son bélimiinde yer almaktadir. Onerilen sistematik yéntem,
Cukurova boélgesi, 1.Etap Adana — Osmaniye illeri sivil mimarlik drnekleri
Uzerinde yazarin yurutmekte oldugu “Bolge Odakli Surdirulebilir Mimari
Detay Tasariminin Tanimlanmasinda Malzeme Onceliklerinin Arastiriimasi”
baslikl bireysel arastirma projesi kapsaminda geligtirilmistir. YurGtalen
projede, bulgularin degerlendiriimesinin Onerilen sistematik cergevesinde
yapilmasi ve bdylece calismanin tim asamalari sonuglandirildijinda bdlge
odakl bir kodlamanin yapilabilmesi hedeflenmektedir.

Makalede, geligtirilen sistematik ¢6zimleme mantigi akis semalari haline
dénlstirilerek  gosteriimektedir.  Oneri, yapinin  “yer-insan-zaman”
etmenlerine bagli bolge odakli kosullara uyarlanabilmesini mimkun kilan bir
kurgulama sistematigi olarak agiklanmaktadir.
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Mimari surdurdlebilirlikte malzeme Onceliklerinin  belirlenmesi:  “yapinin
mimari uyarlanma suireglerine olanak saglayan detay ¢6zimlemesine” ve bu
¢ozumlemenin tum yapih cevre dlgeklerinde suregelen yasama uyarlanmis
mimari elemanlar olarak “sivili mimarlik 6rnekleri yapilar GUzerinde
degerlendirme yapilmasina” dayandirilmaktadir:

Oncelikle bir yapinin uyarlanma sirecinin, Charles J. Kibert, Jan Sendzimir,
and G. Bradley Guy ‘in “Defining an ecology of construction” baslikli
¢alismalarinda yer alan, farkli yenilenme ivmelerine ile daha uzun émdirliden
kisa olana dodru (saha, tasiyici sistem, kabuk, servisler, mekan ve donatilar
olarak) yapisal Ogelerin disey hiyerarsik siralamasina bagh oldugu,
gorugunden hareket edilmektedir. Odum’un “emergy teorisi” ne goére, hizli
dénulsturdlen kisa dmdarli yapisal 6gelerin, daha yavas dénusturilen yapisal
Ogeler tarafindan kontrolli, tiim yapinin uyarlanabilme slreglerini
etkilemektedir.  Mimari  sdrdurUlebilirlikte  malzeme  paradokslarinin
yasanmamasi igin, 6ngorilen “enerji” performans degerlendirilmesi yerine
makalede, “emergy” kavrami cergevesinde “yapinin maksimum etkinlik
saglayan uyarlanabilme kapasitesine” bagli performans degerlendiriimesi
esas alinmaktadir. Boyle bir degerlendirmenin de birbirlerinden biyilk
farkhliklar gdsteren 6mir beklentileri ve dodnustirilme ivmelerine sahip
yapisal 6delerin dusey hiyerarsisinin, optimum émur ve dénustirilme ivmesi
ile esitlenerek yatay bir hiyerarsiye getiriimesi ile saglanabilecegi gorisa ileri
surdlmektedir. Yapiyr olugturan tim o6gelerinin “yatay bir hiyerarsi ile
uyarlanma sulreglerinde” egitlenebilmesinin, ayni mantik sonucunda
kurgulanan “olugturulma -¢ézimlenme potansiyelleri” ile midmkin oldugu
kanisina variimaktadir: Buna goére tum yapisal 06geler “sistemlerden,
elemanlara ve bilesenlere” dogru “baglanma, birlesme ve eklenme” temel
islev hiyerarsisi icinde “okunabilir bir detay kurgusuna” sahip olmalidir. Yapi
bitinligundn, indirgenemeyen en kiiglk bilesenine, olusturuimasinda -
¢d6zimlenmesinde mantik birligi saglanmasi “surdirilebilir detay tasarimini”
tanimlamaktadir.

Bu dogrultuda gelistirilen sistematik, sUrdurllebilir detaylarda bir
¢bzumleme- okuma yontemi kodlamasidir. Bu ydntemin kullanilarak
surdurdlebilir detay tasariminda malzeme &nceliklerini  belirleyen
tanimlamalar getirilmesi amaclanmaktadir.

incelenecek olan mimarlik drneklerinin ait oldugu bélgeye gore farklilik
gOsteren malzeme 6ncelikleri; detayda malzemenin temel iglev tanimi ile
belirlenen karakteristik davranis sekillerini ifade etmektedir. Sistematikle ileri
surilen “yapidan baslayarak tim vyapili gevre Olgeklerinde belirlenen
hiyerarsi ve ¢ézimleme mantigi”, oncelikle detay kurgusunda faydalanilan-
kazanilmig yapisal O6zelliklerine goére “malzemenin siniflandirilmasi” ve
sonrasinda detay kurgulamada kullanim sekli ile kazandiriimis “malzeme
davranig tanimlanmalarinin yapilmasi” asamalarini izlemektedir. Boylece
detayda malzeme siniflandiriimasi ve davranis sekli tanimlamalarinda ortak
olanlarinin, yapisal 6gelerin tamaminda okunabilmesi yapida, yapilarin
tamaminda okunabilmesi ise bdlgede, malzeme &nceliklerini belirleyen
karakteristik davranis modelini olusturacaktir.
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