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ADVANCED DAYLIGHTING SYSTEMS!?

Fatmanur ATALAY?
Clneyt KURTAY?

1. INTRODUCTION

The concept of daylight is defined as “natural light from
the sun” (Cambridge Dictionary, 2023), “the visible portion of the
sun’s total radiation” (Sirel, 1997), and “light diffused under clear
or partly cloudy skies” (Egan and Olgyay, 2002). Daylighting
refers to the illumination of interior spaces with daylight that
enters through the openings in the building envelope. There is a
reciprocal relationship between building design and daylighting
strategies. Facade openings designed as windows reflect the
nature of the building, give it form, and define the appearance of
the facade. Strategies such as courtyard design and skylights,
which aim to deliver daylight vertically into spaces, influence the
form of the building. Light control systems that become
architectural elements come to the forefront in fagade design by
defining the levels of the building. Changes in building systems
and materials determine the size, design, and position of
openings, while advancements in structural systems have enabled

1 The book chapter has been derived from Fatmanur Atalay’s doctoral dissertation
titled “Design Model Proposal for the Daylight Performance of Light Pipes”.

2 Dr, Necmettin Erbakan University, Faculty of Fine Arts and Architecture,
Department of Architecture, fnuratalay@gmail.com, ORCID: 0000-0002-2507-
5549.

3 Prof. Dr., Baskent University, Faculty of Fine Arts, Design and Architecture,
Department of Architecture, cuneytkurtay@baskent.edu.tr ORCID: 0000-0002-
9673-701X.
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the transformation from small openings in load-bearing wall
systems to fully glazed facades in frame systems.

Today, new construction forms, technological
advancements, and changing user needs have led to the
emergence of high-rise, deep-volume compact structures. In
buildings with high shell-to-volume ratios, traditional lighting
techniques have been used on fagade and roof surfaces to provide
daylight. However, the inability of daylight to reach all areas of
the building has created challenges in achieving an appropriate
shell-to-volume ratio. Therefore, traditional techniques are being
improved or innovative systems are being developed to enable
more effective use of daylight in new building forms. Mayhoub
(2014) defines current daylighting system strategies as enhancing
traditional daylighting techniques, improving glazing systems,
and inventing innovative daylighting systems.

Daylighting systems are defined by the International
Energy Agency (IEA) (2010) as “systems that combine light with
another element to increase the transmission or control of light
into a space.” Advanced daylighting systems are applied to
control direct sunlight, transport daylight into spaces that do not
receive it, provide visual comfort, achieve uniform lighting
levels, reduce cooling loads, ensure temperature control,
minimize energy used for lighting, and achieve cost savings. In
buildings where daylighting systems are used, factors such as the
building’s location and orientation, urban design, function,
architectural design, and spatial proportions vary in terms of the
effect created by daylight.

There are many different classification systems for
advanced daylighting systems in the literature. Because
developing systems are used alone or in combination to form new
systems and serve different functions under different conditions,
a complete classification cannot be made. The first classification
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was made by Garcia-Hansen (2006), dividing daylighting
systems into two groups: systems that direct light and systems
that transport light. Another comprehensive study appears in the
IEA’s TASK 21 report, where advanced daylighting systems are
examined in two groups as shaded daylighting systems and
unshaded daylighting systems, with technologies listed under
subheadings based on whether they direct or transport light (IEA,
2010). Further classifications were proposed by Mayhoub (2014)
and a comprehensive classification by Nair et al. (2014).

In these classifications encountered in the literature, some
of the systems defined fall into more than one group, or different
systems combine to form new systems. In this study, advanced
daylighting systems are classified under the headings of systems
that direct light, transport light, distribute light, and hybrid
systems formed by combining different systems, as shown in
Figure 1.

Advanced Daylighting Sytems

Light Guiding Light Transport Hybrid and
Systems Systems Integrated
T Systems
| 1 1 |
Direct light | | Diffuse light Diffracti Heliostat J
iffraction . . ;
guiding guiding light guiding Light Pipe H.ellobus.
systems systems systems Fiber Optic Himawari
Parans System
J | ‘ Sundolier
Prismatic Light Shelf Holographic Sunportal
Panel Anidolic Optical SunCentral
Laser Cut Ceiling Elements Hibrit Solar
Panels (HOE) Lighting-(HSL )
Solar-directing Arthelio
glazing

Figure 1. Classification of advanced daylighting systems
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2. LIGHT GUIDING SYSTEMS

Systems that guide daylight can direct daylight deep into
interior spaces either directly or by diffusing it through reflection,
refraction, or deflection. While their general performance shows
similarities in terms of their position within the building or their
light-guiding methods, there are different types of systems. In this
study, these systems are classified as systems that guide direct
daylight, systems that guide diffuse light, and systems that guide
light through diffraction. Systems that guide daylight directly into
the space include prismatic panels, laser-cut panels, and solar-
directing glazing. Systems that collect diffuse light from the sky
and guide it into the interior are light shelves and anidolic
systems, while systems that guide incoming daylight through
diffraction are holographic optical elements.

With systems that guide daylight, it is possible to achieve
uniform lighting levels by delivering light into the deeper parts of
spaces that do not receive daylight. The systems contribute to
creating interior comfort conditions by preventing the entry of
direct sunlight in climate regions with intense sun exposure. The
negative effects of glare and overheating caused by daylight are
prevented through selective transmission or by directing light
toward the ceiling. Daylight guiding systems exhibit different
characteristics depending on climate type. In designs where these
systems will be integrated, the characteristics of the climate zone
should be considered, and system selection should be made by
taking into account the advantages and disadvantages of the
system.

2.1. Prismatic Panels

Prismatic panels are transparent systems that guide
sunlight into interior spaces by refraction and reflection,
distributing daylight evenly (Isoardi, 2009; Knoop, 2016).
Composed of acrylic prisms, these panels reflect part of the light
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onto the ceiling, allowing it to reach the deeper parts of the space,
and provide effective daylight distribution especially under clear
sky conditions (IEA, 2010; Gago, 2015). Applicable to all facade
and glazed roof surfaces, the system can enhance daylight
illumination compared to traditional glazing; however, it may
reduce interior lighting under cloudy conditions (IEA, 2000). Its
advantages include controlled light distribution and flexible use
through various designs, while its disadvantages include potential
glare, the production of undesirable color dispersion, and high
maintenance requirements (Isoardi, 2009). The features of the
prismatic panel system are summarized in Table 1.

Table 1. System features of prismatic panels

Schematic section Image
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we |
28 W4,
<= -
O o A system made of transparent materials that
E § Definiton guides daylight into interior spaces through
< £ refraction and reflection.
% ; It consists of a series of acrylic prisms
¥ 8 | Working principle arranged to form a planar sawtooth pattern.
o g Suitable for use on facades and roof lights.
g | Climate and sky Applicable in all climate types,
< | conditions Suitable under clear sky conditions.
g Advantage Provides controlled intake of daylight.
N Under high solar radiation, it may cause glare.
é Disadvantage It can produce unwanted color dispersion, and

surfaces are prone to dust accumulation.

2.2. Laser Cut Panels

Laser-cut panels are systems that guide daylight
homogeneously into interior spaces and enhance daylight
contribution through parallel air gaps laser-cut into transparent
acrylic material (Isoardi, 2009). Sunlight is refracted at the
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acrylic/air interface of these panels and directed towards the
depths of the space, and the panels are generally positioned at
angles greater than 30° at the upper part of window frames
(Knoop et al.,, 2016). They perform best under sunny sky
conditions, while under cloudy skies they provide a contribution
similar to conventional glazing (Isoardi, 2009). Advantages
include low maintenance cost, easy installation, and the potential
to increase interior light levels; disadvantages include partially
limiting the view and the need for seasonal adjustment to achieve
optimum performance (Isoardi, 2009; Knoop, 2016). The system
characteristics of laser-cut panels are summarized in Table 2.

Table 2. System characteristics of laser-cut panels

Schematic section Image

X%

It is a system produced by laser cutting on a
Definiton thin panel consisting of transparent acrylic
material with equally spaced parallel air gaps.
Each cut in the panel acts like a mirror,
directing the light.

It is suitable for use in facades and roof

Working principle

skylights.
Climate and sky Applicable in all climate types,
conditions It is suitable for clear sky conditions.

It offers the possibility of fixed or movable
use. It is easy in terms of maintenance and
installation as it resembles normal glass
cleaning.

Advantage

Clear view of the outside environment is
Disadvantage impaired. Installation above eye level is
recommended to prevent glare.

LASER CUT PANES
(Isoardi, 2009; Aktuna et al., 2016; Edmonds and Greenup, 2002;Laser Cut Panel, 2023)
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2.3. Solar-Directing Glazing

Solar redirecting glass systems are systems that house
concave acrylic elements within a double-glazed unit, reflecting
direct sunlight onto the ceiling while providing both shading and
light guiding functions (IEA, 2010; Isoardi, 2009). This system is
placed at the top part of the vertical window and works effectively
at a wide range of solar angles, delivering high performance under
clear sky conditions and on facades receiving direct sunlight
(IEA, 2010). It gives good results when applied in temperate
climates, whereas it is only beneficial in the morning or afternoon
on west and east facades and can reduce interior lighting by up to
39% compared to conventional glazing under cloudy conditions
(Isoardi, 2009). Its advantages include suitability for a wide range
of solar angles and ease of integration into daylighting systems,
while its disadvantages are limited orientation efficiency and low
performance under cloudy weather conditions (IEA, 2010;
Isoardi, 2009). The system properties of solar redirecting glass
are summarized in Table 3.

Table 3. System properties of solar redirecting glass

Schematic section Detail

It is a system consisting of a sealed double-glazed unit
that holds concave acrylic elements.

The material placed at the top of the window directs
sunlight to the ceiling from all angles.

Definiton

Working principle

SOLAR REDIRECTING GLASS
(IEA,2010; Isoardi, 2009)

Climate and sky Suitable for temperate climate zones.
conditions It is suitable for clear sky conditions.
Advantage It performs well at various solar angles.

It provides benefits on west and east facades only in
the morning or afternoon.

Under cloudy sky conditions, it causes a reduction in
interior lighting.

Disadvantage
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2.4. Light Shelves

Light shelves are systems used on facades in a horizontal
or near-horizontal position with the purpose of both shading and
directing daylight into the depths of the interior. They collect
sunlight on a reflective shelf and reflect it onto the ceiling surface,
transmitting it to the depths of the room; thus, they provide a
homogeneous distribution of daylight and reduce glare (Knoop,
2016; Kurtay and Esen, 2017).

Table 4. System features of light shelves

Schematic section

Image

k ‘ S
It is a system used on facades in a
horizontal or near-horizontal position
for both shading and reflecting
daylight.

Definiton

It collects incoming light on a
reflective shelf and directs it to the
Working principle ceiling of the space.

It serves as a secondary source.

Its use on facades is suitable.

In hot climate regions,

It is suitable for clear sky conditions.
It ensures that light reaches the depths
of the space, reduces glare near

LIGHT SHELVES

(IEA, 2010; Isoardi, 2009; Kurtay and Esen, 2017)

Climate and sky conditions

Advantage windows, and provides homogeneous
light distribution.
Its cost is high. Maintenance and
Disadvantage retrofitting into the building are

difficult.

They can be mounted externally, internally, or as a
combination of both; external shelves collect more sunlight, while
internal shelves may reduce interior daylight (Kurtay and Esen,
2017). The performance of light shelves depends on factors such
as their size, location, window height, and ceiling geometry
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(Frewan et al., 2020). They are effective on south fagades and in
climates with direct sunlight, while their performance decreases
on east-west orientations and under cloudy weather (Knoop,
2016). Among their advantages are improving user comfort and
being supported in green building certifications; disadvantages
include cost, maintenance requirements, and challenges in
architectural integration (Gago, 2015). The system features of
light shelfs are summarized in Table 4.

2.5. Anidolic Ceiling Systems

Anidolic ceiling systems are advanced lighting systems
equipped with compound parabolic concentrators, designed to
deliver natural light into the depths of buildings even under
cloudy sky conditions (IEA, 2010; Roshan et al., 2016).

Table 5. Characteristics of anidolic systems

Schematic section

it Cam Unstest Anidolik Reflakior

e

K S camirite -
Asidolk ReBekinier

| il o

It is a system that uses the optical
properties of compound parabolic
concentrators to collect diffuse light from
the sky.

It captures, concentrates, and transmits
diffuse light through a light channel via
Working principle the anidolic optical concentrator.

It is suitable for fagade and roof light
applications.

In temperate climate zones,

It is suitable for overcast sky conditions.
It ensures the transfer of daylight to the
depth of the space and reduces glare.
Errors in the size or orientation of the
diffuser may cause unwanted reflections.

Definiton

Climate and sky conditions

Advantage

ANIDOLIC CEILING SYSTEMS
(Ruck, 2000; Nair et al., 2014; Scartezzini and Courret, 2002; Roshan, and Barau, 2016)

Disadvantage

The system collects diffuse light from the sky, transmits it
into a light channel, and distributes it homogeneously into the
space through ceiling reflectors (Nair, 2014; Scartezzini et al.,
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2002). It performs best in east-west orientations and delivers
effective results in dense urban areas (Nair, 2016; IEA, 2010).

Its advantages include providing high-quality lighting in
deep spaces, reducing glare, and improving visual comfort
compared to conventional glazing; while its disadvantages
include the potential for unwanted reflections due to errors in the
size or orientation of the diffuser (Ochoa et al., 2006; Gago,
2015). The characteristics of anidolic systems are summarized in
Table 5.

2.6. Holographic Optical Elements (HOE)

Holographic optical elements (HOEs) are systems that
direct daylight into the depths of interior spaces through
diffraction at specific angles while serving as transparent shading
devices (Isoardi, 2009; Nair, 2014). Holograms and gratings
embedded within the glass panel selectively direct light and allow
daylight utilization without blocking visual contact with the
outside environment (Nair, 2014). They can be applied in all
climates and under both clear and cloudy sky conditions;
however, since the system’s efficiency depends on certain angle
ranges, latitude and seasons should be considered during design
(Isoardi, 2009).

Advantages include low maintenance requirements and
use without geometric constraints, while disadvantages include
the potential for visual issues caused by color distribution due to
diffraction (Ruck et al., 2000; Isoardi, 2009). The system
characteristics of holographic optical elements are summarized in
Table 6.

10
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Table 6. System characteristics of holographic optical elements

Schematic section

2 Hll Ehtﬁ I N

Definiton

It is a system that redirects daylight
into the depths of interior spaces
through diffraction.

Working principle

An absorbing or reflecting element is
placed on the rear surface of the glass,
while the transparent part transmits
the diffuse rays.

It is suitable for use in facades and
skylights.

Climate and sky conditions

Applicable in all climate types,
Suitable for both clear and overcast
sky conditions.

(Nair et al., 2014; Isoardi, 2009; Solatube, 2023)

HOLOGRAPHIC OPTICAL ELEMENTS

Advantage

It functions as a transparent shading
device and allows the continuation of
visual contact with the outside
environment.

The maintenance of the glass layers is
easy.

Disadvantage

It may cause unwanted color
distribution.

3. LIGHT TRANSPORT SYSTEMS

These systems are generally used to deliver daylight to
dark spaces that do not receive natural light, by means of a carrier.
In this study, daylight transporting systems are classified as
heliostats, fiber optics, and light pipes.

3.1. Heliostat

Heliostats are systems generally consisting of flat mirrors
placed on the roofs of buildings, which track the position of the
sun and direct sunlight into interior spaces (Garcia-Hansen, 2006;
Song et al., 2018). The mechanically sun-tracking mirrors transfer

11
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the light to secondary reflectors positioned at a fixed location, and
thus can be integrated with different daylighting systems (e.g.,
fiber optics, light tubes) (Nair et al., 2014). The system performs
better under clear sky conditions but can be applied in all climate
types (IEA, 2010). Advantages include flexible design and ease
of integration with various systems, while the disadvantage is the
need for regular maintenance and cleaning due to surface
contamination caused by environmental effects (Garcia-Hansen,
2006). The system characteristics of heliostats are summarized in
Table 7.

Table 7. System characteristics of heliostats

Schematic section

1
e .fi-_'.‘_'_':_‘.::':i'-'*"‘-"“‘"—?'—]‘
A system installed on building roofs
that tracks the position of the sun and
Definiton transfers the collected daylight to a
transmission system or a secondary
reflector.

The mechanical system that enables the
mirror to follow the sun’s movements
Working principle is automatically controlled by
monitoring software and hardware.

It is suitable for use on roof surfaces.
Applicable in all climate types,
Suitable for clear sky conditions.

It can be integrated with various
daylight transport systems and is
suitable for being designed in different
forms.

Efficiency may decrease due to dust
accumulation and contamination.

Climate and sky conditions

Advantage

HELIOSTAT
(Mayhoub, 2014; Garcia-Hansen, 2006; Solaripedia, 2023; Song et al., 2018)

Disadvantage

3.2. Light Pipes

Tubular daylighting systems are linear devices that direct
daylight to the core of a building, and are also referred to as solar
tunnels, light pipes, or solar tubes (Baglivo, 2017). These systems

12
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carry natural light into deep interior spaces, reducing the need for
electric lighting and the associated cooling load, while providing
healthier and more comfortable environments for users (Garcia-
Hansen, 2015; Mayhoub and Carter, 2010). Light pipes have
emerged as an alternative to traditional skylights, aiming to
deliver daylight without unwanted heat gains and to illuminate
areas typically lacking window or roof openings.

Table 8. System characteristics of light pipes

Schematic section

Image

Definiton

It is an advanced system in which daylight,
captured from the roof or facade surface, is
transported by tubes to spaces that do not
receive natural light, deep volumes, and
underground areas.

Working principle

Daylight collected by an exterior collector
component is transferred to the tubes and
reaches the interior space through a diffuser
component.

Suitable for use on roofs and facades.

Climate and sky

Applicable in all climate types,
Suitable for both clear and overcast sky

LIGHT PIPES
(Baglivo, 2019; Solatube, 2023; Mayhoub and Carter, 2011; Spacek et al., 2018)

conditions ..

conditions.

It delivers daylight to core areas of multi-
Advantage o

story buildings and underground spaces.

It is more effective under clear sky
Dezavantajt conditions and should be oriented to face

direct sunlight.

The system is particularly effective in windowless,
underground, or deep-volume spaces, and can be used in all
climate types and under both clear and overcast sky conditions;
however, it achieves higher efficiency when positioned to face

13
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direct sunlight under clear sky conditions (Knoop et al., 2016).
The system features of light pipes are summarized in Table 8.

3.3. Fiber Optic

Fiber optic daylighting systems are advanced lighting
solutions that transmit highly concentrated sunlight into the
depths of buildings through flexible fiber cables via solar tracking
and concentrators (Wang et al., 2018). The system consists of a
tracking platform, concentrator, and optical fiber components,
and operates more efficiently under clear sky conditions (IEA,
2010). Thanks to its small cross-section, it is effective in
delivering light to areas without daylight in multi-story buildings,
and it enhances user comfort while reducing carbon emissions
(Nair, 2014; Munaaim, 2016).

Table 9. System characteristics of fiber optics

Schematic

section Image
Concentration
~ _ /ot light

Es ~_5mail

"u") opertue

j=2]

s

=

T

— A

=
|L:) = § Definiton It is a system that transmits highly concentrated
o« § sunlight into buildings through flexible fiber cables.
8 g 9 The light collected from the tracking platform is
w i S Working principle | transferred to the fiber optic cables using a
% S concentrator.

‘; g Climate and sky Suitable for all climate types,

& | _conditions Suitable for clear sky conditions.

£ Provides light transmission with minimal losses.

g Advantage Thanks to its small cross-section, it can carry light

g over longer distances.

it It is high-cost.

Dezavantaji

Light loss occurs at connection points.

However, light loss occurs in long fibers and at connection
points, and the system is costly (Ghisi, 2002). The characteristics
of fiber optic systems are summarized in Table 9.

14
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4. HYBRID AND INTEGRATED SYSTEMS

In order to provide lighting under different sky conditions
and at different times of the day, it is possible to achieve stronger
illumination levels deeper into the space with hybrid and
integrated systems that are formed by combining daylighting
systems either with each other or with electrical sources. When
integrated with each other or supported by electrical sources,
systems such as fiber optics, light pipes, heliostats, anidolic
ceilings, etc., overcome the disadvantages of using these systems
individually, thus creating more effective systems (Mayhoub and
Carter, 2010). Many innovative technologies developed on this
subject have been revealed through various studies. In this
section, hybrid systems, which are categorized among innovative
daylighting systems identified by Mayhoub (2014) as
commercially available, under development, or in prototype
stage, and their daylight control and guidance features are
summarized in Table 10.

Hybrid systems are more practical compared to the use of
a single system, as they adapt efficiently to different conditions.
Among these systems, the Heliobus natural lighting shaft is a
special light pipe product due to its simplicity and high
application potential. While Parans and Himawari systems
demonstrate high efficiency under clear sky conditions, they
become disadvantageous under overcast sky conditions. The
large size and design shape of the Sundolier system's collector
and guide components make their use on building facades less
attractive (Obradovic and Matusiak, 2019).

15
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Table 10. Features of hybrid and integrated systems (Mayhoub,

2014)
Light
. guidance .
Hybrid System visuals Integrated Colle(_:tor Install Sk_y_ into the _L_|ght_
Systems systems  location condition distribution
depth of
the space
: [— Heliostat + Very All/ Medium /
Heliobus b ‘ Light pipe Roof difficult  Clear Long Good
Fresnel Roof
Himawari lense + Easy Clear Very much Medium
: 1 . . Facade
| fiber optic
Fresnel
lense + Roof
fiber optic Easy Clear Medium Poor
i Facade
+ artificial
lighting
Roof
| skylight +
Sundolier ©y mirrors+  Roof ~ Medium  Clear Short Good

ansparent
light pipe

Heliostat +

optic lens

+ artificial
lighting

Sunportal Roof  Difficult Clear Very much Good

Reflective
films +
mirrors +
artificial
4 lighting

Roof Very

Facade difficult Clear Medium Good

Fresnel
lense + Roof Easy Clear Medium Medium
mirrors

Heliostat +
Fresnel
slens + light Clear/
pipe + Roof Easy Medium Good Good
artificial
lighting

Arthelio

5. EVALUATION AND CONCLUSION

Daylight forms the foundation of natural lighting and
plays a key role in architectural design, enhancing spatial quality
and user comfort. Building form, fagade design, and openings
directly affect daylight performance. However, dense urban

16
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environments and compact high-rise designs make traditional
daylighting methods insufficient, creating a need for innovative
systems.

Advanced daylighting systems are classified as systems
that direct, transport, distribute, or combine these functions as
hybrid systems. Examples include light shelves, prismatic panels,
solar-directing glazing, heliostats, and light tubes — each with
unique benefits and limitations. While light shelves and prismatic
panels enhance fagades and comfort, their performance drops on
east-west orientations or cloudy days. Fiber optics and light tubes
work well in deep or windowless spaces but can be costly and
maintenance-intensive.

Hybrid and integrated systems contribute not only to
lighting but also to energy savings and thermal comfort. Their use
supports sustainable design, especially in green building
certifications. Integrating daylight systems from the design’s
early stages ensures both performance and cost-effective, lasting
solutions.

17
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ISTANBUL MODERN SANAT MUZESI

Merve KILINC GILiSIRALIOGLU!
Hatice Derya ARSLAN?

1. GIRIS

Cagdas sanat muzelerinin temel amaci kiiltiirel mirasi
toplamak, korumak ve sergilemek yani kent bellegini
olusturmaktir. Giinliimiizde toplumlarin daha karmagsik hale
gelmesi ve kiiltliriin degismesiyle bu amag daha 6nemli bir hale
gelmigtir. Bunlarin yani sira egitim, arastirma ve eglence amagh
hizmetler ve etkinlikler araciligiyla kentsel yasamin ortak
mekanlarini olustururlar. Bu sekilde toplumla etkilesim kurup
onunla beraber gelisirken toplumu da gelistirir ve Kentin hatta
ilkenin egitim, sosyal, sanatsal ve kiiltiirel seviyesini kullanicilari
aracilifiyla ylikselterek kente katki saglarlar. Cagdas sanat
miizelerinin kuruldugu bolgeyi de zamanla gelistirdigi, alana yeni
sanat ve yaratici endiistri kurumlarint ¢ektigi goriillmektedir. Bu
anlamda kent kiiltiirtini gelistirip markalagtirma etkisi sagladigi
diinyadan orneklerle de goriilmektedir (Sekil 1). Manhattan’da
1929 yilinda agildiktan sonra g¢evresindeki mimari, kiiltiir ve
niifus yapilanmasini degistiren MoMA Miizesi, 2000 yilinda
Thames Nehri'nin giliney yakasindaki Bankside Elektrik
Santrali'nde  agilan, diinyaninen ¢ok ziyaret edilen
modern sanat miizelerinden biri haline gelen ve ¢evresini de
doniistiiren Tate Modern ve bir sanat miizesi olmanin Oniine

1 Yiksek Mimar, Necmettin Erbakan Universitesi, Giizel Sanatlar ve Tasarim
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gecerek sehrin ekonomik, sosyal ve kiiltiirel karakterini degistirip
turizmi canlandiran Guggenheim Miizesi 6rnek olarak verilebilir
(Bayram vd., 2023; Ozden, 2020).

Guggenheim Miizesi
(Arkitektuel, 2024)

Sekil 1. Cagdas Sanat Miize Ornekleri

Tate Modern (Arkitektuel, 2024)

Yapilan literatiir aragtirmalarinda farkli iilkelerdeki
cagdas sanat miizelerinin blinyesinde gergeklestirdigi etkinlikler
ile toplumu sanata yaklastirdigi, bulunduklari bolgeye deger
kattigi ve sanatsal-kiiltiirel olarak gelistirdigi gozlenmistir
(Ozden, 2020; Peker, 2006; Gayret, 2016). Calismada bu
durumun Tiirkiye’nin ilk ¢agdas sanat miizesi olan Istanbul
Modern Sanat Miizesi, diger adiyla Istanbul Modern (IM)
lizerinden degerlendirilmesi amaclanmistir. Calisma, IM’nin
tasarim siirecinden kullanimina kadar olan siireci ele almakta
literatiirde mimari elestiri tekniklerine yonelik Onerilen bir
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yaklagim olarak yer, diislince, varolus ve aktorler ¢ergevesinde
degerlendirmeler sunmaktadir (Ding Kalayci, 2015).

1.1. Mimari Elestiri Teknikleri

Elestiri sozciigli soz lizerine sOylenen bir s6z olarak
tanimlanir ve yapilmis bir ¢calismayi, eseri veya iirlinii yani elestiri
nesnesini ideal duruma tasimayir amaglar. Elestiri statiikocu,
marksist, liberal, radikal, pragmatik ve ickin olarak alt1 farkli
tarzda yapilabilir. Statiikocu elestiri, elestiri nesnesini objektif
olarak belirli 6l¢iitler ve formiiller ¢cercevesinde inceler. Marksist
elestirinin temelinde siiphe vardir elestiri nesnesini ekonomik,
toplumsal ve smifsal iliskiler ¢ergevesinde degerlendirir. Liberal
elestiri romantik ekol ile iligkilidir ve incelenen nesneyi
Ozgiinliigi, giizelligi acisindan ele alir. Radikal elestiri
liberalizmden filizlenmistir ve eserin degerli olan tarafin1 ortaya
cikarmak yerine sorgulamaya meyillidir. Koklii degisiklikleri ve
yeniden doniisiimii talep eder. Pragmatik elestiri, elestiri tarzinin
radikal elestiride oldugu gibi ¢ok keskin olmasini istemez daha
dengeli, yararc1 ve pratik olmay1 hedefler. Ickin elestiri ise elestiri
nesnesinin Oziinde var olani, yaraticiligini ortaya c¢ikarmaya
calisir nesneyi kendi gergeklikleri gercevesinde ele alir (Oymen
Gir S., 2009).

Anlatilan bu elestiri teknikleri ile bir elestiri nesnesi Ding
Kalayci1 (2015)’in ¢alismasinda getirdigi dneri dogrultusunda yer,
diisiince, varolus ve aktorler ¢ercevesinde degerlendirilebilir. Yer
bileseninde elestiri nesnesinin sosyal ve cografi konumunu, bu
konuma gore sekillenen 6zellikleri ve bundan nasil etkilendigi
incelenir. Diisiince bileseninde elestiri nesnesinin baglangic
noktasi, liretim siireci ve bu siiregteki hedefler degerlendirilir.
Varolus bileseninde elestiri nesnesinin  {iretim  siireci
tamamlandiktan sonraki kullanim durumu incelenir. Aktdrler
bileseninde ise elestiri nesnesinin var olmasina katkis1 bulunan
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kisiler, kurumlar ve bunlarin etkileri ile kullanic1 gruplari
deneyimleri degerlendirilmektedir (Ding Kalayc1 P., 2015).

Bu calismada elestiri nesnesi olarak ele alman IM’nin yer
bileseninde Istanbul’daki konumu, icerisinde bulundugu
Galataport Kentsel Doniisiim Projesinin  6zellikleri ve bu
projeden nasil etkilendigi incelenmistir. Diislince bileseninde ise
tasarim siirecini sekillendiren IM y&netim kurulu baskam Oya
Eczacibasi ve mimari Renzo Piano ile ekibinin tasarim
stirecindeki yaklasimlari, diisiinceleri, tasarima yon veren ilham
kaynagi olan noktalar yorumlanmistir. Varolus bileseninde
IM’nin mevcut durumu ve gesitli kullanicilar agisindan kullanimi
degerlendirilmistir. Aktorler bileseninde ise tasarim ekibi olan
Renzo Piano Building Workshop (RPBW), kurucu-ana
sponsorlari, ingaat siirecini yoOneten firmalar ve kullanici
gruplarinin deneyimleri incelenmistir.

2. ISTANBUL MODERN
2.1. Yer

iM, Istanbul Bogazi'min kiyisinda, tarihi yarimadaya
bakan ve limandaki 8000 metrekarelik 4 numarali antrepoda yer
alir. Bu antrepo binast 1957-58 yillar1 arasinda Tophane
Meydani’nin diizenlenmesi esnasinda iinlii mimar Sedad Hakki
Eldem’in 6nderligi ile T.C. Denizcilik isletmeleri icin bir kuru
yiik antreposu olarak insa edilmistir. 2004 yilinda Istanbul
Modern’e tahsis edilen bina Tabanlioglu Mimarlik tarafindan
nitelikli bir modern miize binasina doniistiriilmistir. 14 yil
boyunca bu binada faaliyet gésteren mize icerisinde bulundugu
Galataport Kentsel Doniisiim Projesi kapsaminda yeniden ele
almmistir (Istanbul Modern, 2024).

Galataport Kentsel Doniistim Projesi eski limani yeniden
kullanima agmay1, mevcut tarihi binalar restore ederek kiiltiirel
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etkinlikler i¢in doniistiirmeyi amaglamaktadir. Bu proje istanbul
Bogazi'min Avrupa yakasinda, Hali¢ ile birlestigi noktada
Beyoglu'nun Kilicali Pasa Mahallesi ile Kemankes Mahallesi
sinirlart igerisinde yer almaktadir. Kiy1 alaninda 1.2 km uzunluga
sahip olup kruvaziyer liman1 ve otel, aligveris merkezi, magaza,
restoran gibi karma fonksiyonlar barindirmaktadir. Projeyle ilgili
bulundugu alanin kentsel ve sosyal 6zelliklerini orta ve uzun
vadede degistirecegi, bolgeyi ticarilestirerek 6zgiir ve esit bir kiy1
kullanimimm1 yok edecegi, bolge yakinlarda oturan mahalle
sakinleri ve esnafi olumsuz etkileyecegi ve alana ek trafik yiikii
getirecegi gibi elestiriler almistir (Istanbul Sehir Planlama
Midiirligi, 2024). Baslangigta olumlu ve olumsuz bir¢ok yorum
alan proje 2021 yilinda insas1 tamamlanarak faaliyetlerine
baslamistir. Su anki kullaniminda kiyinin toplum kullanimina
acildigindan bahsedilebilir fakat icerisinde bulunan liikks otel,
kafeler, restoranlar ve butik magazalar gibi mekanlarla toplumun
daha ¢ok tist kesimine hitap etmektedir.

2.2. Diisiince

Yapilan arastirmalarda, IM’in kurucu ve ziyaretgi
profilinin, Tirkiye'nin bir Avrupa iilkesi olarak taninmasini
arzulayan isteyen entelektiiel kesimden olustugu ve miizenin,
Tiirkiye’nin modernligini vurgulama isteginin bu durumdan
kaynaklandig1 ifade edilmektedir (Polo, J. F., 2015). Ayrica IM
Tiirkiye’nin kiiltiirel kimliginin uluslararasi sanat ortamiyla
paylasilmasini hedeflediginden bu hedefe yonelik diinyanin 6nde
gelen sanat kurumlariyla uluslararast sergiler diizenlenmis, New
York’taki MoMa ile mimarlik, Paris’teki Centre Pompidou ile
egitim alaninda is birlikleri yapilmistir.

IM’nin, Galataport projesinin “kiiltiire]l amiral gemisi”
olmasi istendigi icin cagdas sanat {islubunu benimseyen bir

mimar tarafindan tasarlanmasina karar verilmistir. Renzo Piano,
Paris’in Haller bolgesinin bir sanat ortamina donilismesinin

26


https://tr.wikipedia.org/wiki/%C4%B0stanbul_Bo%C4%9Faz%C4%B1
https://tr.wikipedia.org/wiki/%C4%B0stanbul_Bo%C4%9Faz%C4%B1
https://tr.wikipedia.org/wiki/Hali%C3%A7

Akademik Perspektiften Mimarlik

amaglandigr uluslararas1 yarigmayr Pompidou tasarimiyla
Richard Rogers ile birlikte kazanmis ve sonraki yillarda yiliksek
teknolojili yap1 tasarimini her isinde titizlikle yiiriiterek mize
yapilarinin en ¢ok tercih edilen cagdas mimar1 olarak yerini
almistir. Bu zellikleri ile IM tasarimi icin uygun goriilmiistiir
(Ozkan S., 2023). Bu kararin bir diger etmeni Oya Eczacibasi’nin
Piano’nun Pompidou, Whitney, Fondation Beyeler gibi miize
yapilarindan  ¢ok  etkilenmesidir. = Eczabasi  Piano’nun
binalarindaki seffaflik ve net c¢izgiler ile 15181 kullanimini
begenmis ve projelerinin igerisinde bulundugu sanat eserleriyle
bir uyum igerisinde olmasini takdir etmistir.

IM Italyan mimar Renzo Piano’nun Tiirkiye’deki ilk
projesidir. IM’nin tasarim teklifi Piano’ya gotiiriildiigiinde
konumu itibariyle Bogaz’in hemen yaninda bulunmasi ve kent ile
denizi birlestirmesinden etkilenmistir. Yapiy1 denizde ilerleyen
bir gemi olarak hayal etmis ve yapinin igerisinde bir gemi
izlenimi yaratan seffaf cephe ile Bogaz’1 izleme imkan1 sunmak
istemistir (Sekil 2).

Sekil 2. i¢c Mekandan Bogaz Goriiniimii (Kiling Gilisirahoglu,
2024 fotograf arsivi)

Piano 151k ve suyun yerin ruhunu olusturan nitelikler
oldugunu ve mimarlik araciligr ile bu malzemeleri yapida
kullantminin o ruhu yansittigini diisiinmektedir. Bu sebeple su
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Ogesini terastaki havuzda, 151k ogesini ise gilines 1s181nin gunun
farkli saatlerinde yansimalar1 giliglendiren ve dalga hissi veren
cephe malzemesi ile saglamay1 amaglamistir (Sekil 3-4).

A

Sekil 4. IM Kuzey Cephe
Gorunimu (Kiling
Gilisiralioglu, 2024 fotograf

arsivi)

Sekil 3. Terastaki Yansima
Havuzu (Kiling Gilisiralioglu,
2024 fotograf arsivi)

Piano terasta yer alan si1g su katmanini, suyun tizerindeki
kent yansimasiyla yapinin yanindaki denizi bir araya getiren bir
oge olarak kurgulamis ve muhtesem deniz manzarasini Istanbul
sehrinin essiz siluetiyle biitiinlestiren ve havuza yansiyan bir
unsur olarak tasarlamak istedigini belirtmistir. Sonu¢ Urinde
havuz, kentin ve denizin biitiinlesmesini saglamis fakat denize
diisen siliiet yansimasinin havuzun iist kotta yer almasi sebebiyle
diisiiniilen algilamas1 saglanamamisti. Daha ¢ok gorkemli
binalarin 6niinde uygulanarak binanin su ylizeyinde yansimasini
saglamak amaciyla kullanilan yansima havuzu bu miizede teras
katinda yer almasi itibariyle yansima 6zelligi géstermemektedir.

Yalnizca denizle entegre olma durumunu vurgulamaktadir (Sekil
5-6).
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Sekil 5. Terastan istanbul
Bogaz Goriiniimii (Kiling
Gilisirahoglu, 2024 fotograf
arsivi)

Sekil 6. IM Teras Cafeterya
(Kiling Gilisirahioglu, 2024
fotograf arsivi)

RPBW ofisinin tasarim ekibinin ana ortak partneri
Emanuela Baglietto binanin havada asili duran bir kiitle olarak
tasarlanmasindaki amacin arkadaki parkta vakit geciren
insanlarin Bogaz1 gérmesi, sahildeki insanlarin da park alanini ve
kenti gormesi oldugunu belirtmistir. Bu yilizden binanin zemin
kati seffaf bir goriiniim yaratan cam cephe olarak kurgulandig: ve
bunu desteklemek icin yapida bosluklar acildigi ifade
edilmektedir. Dogu ve Bat1 cephesinde yapi kiitlesi hafifletilerek
iki kat boyunca yiikselen alt1 bosaltilan hacimler olusturulmus
boylelikle kentle daha fazla etkilesim kuran ve daha davetkar
goriinen bir yap1 tasarlanmak istenmistir. Ayrica yapinin yalin ve
eski liman binasiyla ayni boyutta olmasi gerekliliginden yap1
kiitlesi olusturulmasiin ardindan bosluklarin olusturulmasiyla
tasarima baglanmistir (Sekil 7-8).
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Sekil 7. Yapida Acilan Bosluklar (Kiling is1
fotograf arsivi)

—Sekil 8. iM Eski Binasi (isanbul Modern 2024)
2.3. Varolus

Mevcut durumda yap1 toplam 15.000 m? ingaat alanina
sahip bina zemin iistiinde 3 kat, zemin altinda otopark isleviyle
kullanilan 2 kat ile 5 kat olarak insa edilmistir. Yapinin kat
planlarina, kesit ve goriiniislerine Sekil 9-10-11"de yer
verilmistir.
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(@) (b)
Sekil 9. IM Zemin Kat (a) ve Ikinci Kat Plani (b) (Archdaily,
2024)

Sekil 10. IM Kesitler (Archdaily, 2024)
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Sekil 11. iM Gériiniisler (URL-7)

Yap1 i¢ mekén diizenlemesi agisindan ele alindiginda
icerisinde biiylik sergi salonlari, cok amacli mekanlar, ofisler,
farkli kiiltiirel ve ticari faaliyetlere imkan taniyan alanlar
barindirdig1 ve bu alanlar1 diiseyde merdiven ve asansor, yatayda
ise genis koridorlarla birbirine bagladig1 gorilmiistiir (Sekil 12).

Sekil 12. i¢ Mekan Giris Boliimii (Kiling Gilisirahoglu, 2024
fotograf arsivi)
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Diisey sirkiilasyonu saglayan merdiven, yapinin
merkezindeki biiyiik aciklikta bulunmaktadir. Merdivenin ana
tastyicisinda ¢elik, basamaklarinda beton, korkuluklarinda ise
cam kullanimiyla olusan endiistriyel goriiniim yapinin cephesiyle
uyum saglamaktadir (Sekil 13).

Cam gibi seffaf malzeme kullanimi ve rihtsiz basamak
tasarimi merdivenin kullanicilarinda gergek ve soyut arasinda bir
boslukta yiiriime hissi yaratmakla birlikte yapinin zemin kattaki
genislik hissini bozmamaktadir.

Sekil 13. Diisey sirkiilasyon farkh agilardan goriiniimler
(Kiling Gilisiralioglu, 2024 fotograf arsivi)

Ic mekanin biiyiikk bir boliimiinii kaplayan sergi
salonlarinda yonlendirici tabela olmamasi ve mekanlarin yalnizca
kisa boliicii duvarlarla ayrilmast kullanicida bir kaybolma
duygusu uyandirmaktadir (Sekil 14).
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Sekil 14. Sergi Salonlar1 (Kilin¢ Gilisiralioglu, 2024 fotograf
arsivi)

Zemin ve kolonlarda briit beton olarak ayni malzeme
kullanimi sergi salonlarinda yalnizca eserleri 6n plana ¢ikararak
odaklanmay1 kolaylagtirmistir. Yogun briit beton kullanimi ile
olusan gri agirlikli renk tonunun getirdigi soguk hava, renkli eser
ve mobilyalar ile kirilmigtir (Sekil 15).
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Sekil 15. Sergi Salonundan Eserler (Kilin¢ Gilisiralioglu, 2024
fotograf arsivi)

Benzer sekilde akustik sorunlara yol agma ihtimali olan
yogun beton uygulamasi, i¢ mekinda sik¢a kullanilan cam
yogunlugu, koseli alanlar, tekstil malzeme ve yesillik
bulunmamasi gibi riskler tavanda piiskiirtme uygulama ile piitiirli

ylizeyler olusturularak onlenmis ve ses kontrolii saglanmistir
(Sekil 16).

Sekil 16. Zemin ve Tavan Detaylar1 (Kilin¢
Gilisiralioglu, 2024 fotograf arsivi)
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Yapinin cephesi incelendiginde, cepheyi kaplayan metal
yansitict yilizeyin balik pulunu temsil ettigi ve giiniin farkl
saatlerinde gelen giines 15181 ile bogazdan gelen dalgalara gore
giin 151811 farkl sekillerde yansittigi gozlenmistir. Ayrica metal
cephe, yapmin ge¢mis goriiniimiine benzer endiistriyel
karakterine de gonderme yapmaktadir (Sekil 17).

Sekil 17. IM Dis Goriiniim (Kiling Gilisiralioglu, 2024 fotograf
arsivi)

Yapmin cephesinde bulunan dis yiiriime yollar1 ve
merdivenler kacis yollar1 olarak tasarlanmistir. Ozel etkinliklerde
kamusal kullanima hizmet vermektedir. Pompidou binasina
benzer nitelikte cephede direkt goriilen merdiven ile yiirlime yolu
projenin mekanik karakterine sadik kalmak amaciyla boyali
celikten imal edilmistir. Galvanize taban 1zgarasi, yataydaki
yiirlime yollarinin iizerine diisen 15181 filtreleyip cephe panellerini
aydimlatarak onlara derinlik katmaktadir. Gece yapiy1 aydinlatan

paslanmaz celik korkuluk 1siklandirmay1 da saglamaktadir (Sekil
18).
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Sekil 18. Yiiriime Yolu ve Galvanize taban 1zgaras1 (Kilin¢
Gilisiralioglu, 2024 fotograf arsivi)

Sekil 19’da goriildiigii tizere olast depremlere karsi
tasarlanan boyali c¢elik boru profiller c¢apraz baglantilari
olusturmakta ve deprem dayanimi ve yatay yiikler i¢in biiyiik bir
betonarme ¢ekirdege ihtiyag duymadan cephede seffaf bir
goriinlim saglamaktadir (URL-8).

Sekil 19. Celik Profiller (Kiling Gilisirahioglu, 2024 fotograf
arsivi)
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Cephenin zemin katinda gorilen ve bir ormandaki agac
govdeleri gibi derinlik hissi veren dairesel kesitli kolonlar,
mekanik bacalar ile uyum saglamaktadir. Tiim 6gelerin dairesel
kesitli olmasi 151k ve gélge arasindaki gegisleri yumusatarak acik
ve koyu alanlar arasindaki keskin farklari kirmistir. Boylelikle
daha giivenli ve aydinlik bir atmosfer yaratilmistir (Sekil 20).

Sekil 20. Dairesel Kesitli Kolon ve Bacalar (Kiling Gilisiralioglu,
2024 fotograf arsivi)

Cogunlukla cam, metal ve betondan olusan cepheye bu
malzemeler seffaf, ferah ve tamamlayici nitelikler kazandirmis ve
malzeme ve tasarim agisindan Piano’nun Whitney Miizesi ve
Pompidou yapilarina benzerligi dolayisiyla mimarin minimalist
ve endistriyel bir yaklagimini yansitmaktadir. Bu yaklasim
kendini yenilik¢i malzeme kullaniminda, disardan goriilen
striikktiir yapisinda ve ¢ogunlukla saydam cephe tasariminda da
gostermektedir (Sekil 21).
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e

Ay

Sekil 21. IM Giiney Cephe Géoriiniimii (Kiling Gilisiralioglu, 2024
fotograf arsivi)

Yapinin striiktiirii incelendiginde Istanbul’un yiiksek
deprem riski olan bir bolgesinde yer almasi gbz Oniinde
bulundurularak tasarlandigr gozlenmistir. Yapt  striiktiirtint
olusturan 1zgara sistem gapraz geliklerle desteklenen betonarme
kolonlardan olusmaktadir. Striiktiire dair teknik detaylar binanin
zemin katinda bulunan IM’nin tanmitildig1 Yerin Ruhu sergisinde
detayli bir sekilde agiklanmustir (Sekil 22).

Striiktiirii  olusturan  1zgara sistemdeki kompozit
cerceveler, tasiyict sistemin esnekligini olabilecek en yiiksek
seviyeye ulagmasini saglayan detay ve boyutta yuksek esneklige
sahip merkezi caprazli Gerceveler olarak tasarlanmistir.
Caprazlarin ortasindaki kontrollii deformasyon noktalar1 binadaki
sismik enerjinin etkin bir bicimde soniimlenmesini saglar. Yiiksek
siddetli bir deprem esnasinda caprazlarin orta bolgeleri, gelen
basing yiikleri altinda burkularak plastik mafsallar haline gelir. Bu
yaklagim kapasite tasarimi olarak adlandirilir ve deprem
esnasinda tasityict sistemin Ongoriilebilir ve kontrollii sekilde
hasar gormesine izin verir. Bolme duvar veya cam bdlmelerin
yakinindaki caprazlar kendi diisey eksenleri dogrultusunda
deformasyona izin verecek baglantilarla tasarlanmistir. Boylece
caprazlarin bélme duvarlarla olasi etkilesimi ve hareket sirasinda
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ortaya ¢ikacak hasarlar onlenmis olur. Bu da can giivenligi ile
ilgili olas1 risklerin ortadan kaldirilmasina olanak tanir. Bu
detaylarda tasarim ekibindeki mimarlar ile miihendisler birlikte
calisarak tasarlanan gorsele uygun bir striiktiir sistemi
olusturmuslardr.

Sekil 22. Tasiyic1 Sistem Detaylar1 (Kiling Gilisiralioglu, 2024
fotograf arsivi)

2.4. Aktorler

IM, Renzo Piano Building Workshop (RPBW) ofis
tasarimudir, Oya Eczacibas1 dnciiliigiinde Istanbul Kiiltiir Sanat
Vakfi tarafindan kurulmus, kurucu sponsoru Eczacibasi
Toplulugu ve ana sponsoru Dogus Grubu-Bilgili Holding’in ortak
katkisiyla insa edilmistir (Polo, J. F., 2015; Bayram, A. K. S. vd.,
2023; istanbul Modern, 2024). Projenin insaatin1 Koray Insaat,
LEED sertifikasyonunu ve miihendislik islerini (Yapisal
Miihendislik, Mekanik, Elektrik ve Tesisat Sistemleri,
Siirdiiriilebilirlik Danigmanligi, Akustik ve Aydinlatma Tasarimzi)

Arup Miihendislik ve Damigsmanlik firmasi iistlenmistir (Ozkan
S., 2023).

IM farkli kullanici gruplari agisindan ele alindiginda
egitim alanlar1 disinda ¢ocuklar i¢in ayr1 bir sergi olmamasi,
mevcut eserlerin anlatildig eser metinlerinin igerigi ve ytliksekligi
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itibariyle ¢ocuklara hitap etmemesi, ¢ocuklariyla miizeyi gezen
kullanicilar i¢in ayr1 bir rota veya ¢ocuk oyun alani olmamasi,
yaghlar veya fiziksel kisitlamalar1 olan bireyler icin sergi
alanlarinda veya koridorlarda oturma {iiniteleri bulunmamasi
kullanict deneyimini sinirlandirmaktadir (Erbirer E.,2023).
Ayrica  kullanicilarin  ihtiya¢  duyabilecegi  yOonlendirme
elemanlar1 olmamas1 da mekén algisin1 zorlagtirmaktadir. Bu
Ozelliklerinin yani sira yapinin daha fazla kullanict igin erigilebilir
olmasi ve kamuya agik bir hale getirilmesi normalde {icretli olan
sergi alanlarinin belirli giinlerde {icretsiz kullanima agilmasiyla
saglanabilir.

Kullanici memnuniyetini artiran etkenler ise tekerlekli
sandalyeli, bebek arabali gibi farkli kullanici tiplerinin rahatca
gezmesine olanak taniyan genis koridorlari, eser metinlerinin
sesli anlatimini saglayan karekod sistemleri, deniz manzarasiyla
birlikte aragtirma yapma, okuma ve c¢aligma ortami yaratan
kiitiiphane birimi, Tiirkiye ve diinyadan 110 sanat¢1 ve 2 sanatgt
ikilisine ait 280°den fazla yapita erisim saglanmasidir.

Heniiz bir y1l 6nce agilan IM birgok prestijli ddiile de layik
goriilmiistiir. Bu ddiillerden asagida bahsedilmistir.

2007°den bu yana tasarimda miikemmelligi ddiillendiren
Architecture MasterPrize’in Kiiltiirel Mimarlik kategorisinde
odul almis ve 14 binadan yedisine verilen ‘En lyilerin En lyisi’
unvanma layik  goriilmiistir  (Istanbul Modern, 2024).
ArchDaily’nin kiiltiirel mimari kategorisinde “Yilin Binas1”
odiliinii almigtir. Architectural Digest'in ‘2024 Harika Yapilar1’
Listesine se¢ilmistir.

National ~ Geographic’in  “Diinyanin  En  lyileri”
siralamasinda yer alarak diinya ¢apinda taninan yapilar arasina
girmistir.

Ayrica yap1 24 Temmuz 2024’te siirdiiriilebilirlikte bir
oOlgiit olarak kullanilan LEED sertifika sisteminden toplam 65
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puan ile LEED v4 BD+C: New Construction (v4) altin sertifika
almigtir (USGBC, 2024). Kategorilere gore aldig1 puanlar Tablo

1’de gosterilmistir.

Tablo 1. LEED Sertifika Kategorilerine Gore Puanlar

LEED Kategorileri Aldig1 Puan/Alabilecegi en yiiksek
puan
Siirdiiriilebilir alanlar 5/10
Su verimliligi 711
Enerji ve atmosfer 21/53
Malzeme ve kaynaklar 3/13
® Ic mekan cevre kalitesi 6/16
© venilix 5/6
0 Bolgesel oncelikli krediler 414
@J Konum ve ulagim 14120
@ Biitiinlestirici siire¢ kredileri 0/1
Toplam 65

3. SONUC

IM yeni binasi, aldig1 6diiller, LEED altin sertifikast,
Pritzker 6diillii tinlii bir mimarin tasarimi olmasi ve Tiirkiye’nin
ilk ¢cagdas sanat miizesi 6zelligi ile hem kent hem de {ilkemiz i¢in
onemli bir degerdir. Cagdas sanat miizelerinin toplumu ve
bulundugu konumu degistirdigi bir gergektir bu olgu MoMA
Miizesi, Tate Modern ve Guggenheim Miizesi gibi IM igin de
gecerlidir. Igerisinde sergilenen eserler ve kurdugu is birlikleri ile
toplumun sanatsal ve kiiltiirel seviyesini yiikseltmekte, kiiltiirel
toplandigr bir depo islevi gorlp gelecege
aktarmaktadir. Ayrica IM yenilenen binas: itibariyle mimari bir
deger tasimakta, cevresini sosyo-kiiltiirel ve ekonomik olarak
doniistiirmekte, bulundugu bolgede sanat ve yaratici yapilarin
artmasina katki saglamaktadir.

mirasin  da
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Yenilenen IM binasinin mimari olan Piano’nun tasarimina
ilham veren deniz ve kent unsurlari1 kendini deniz pulunu andiran
cephede ve terasindaki havuzda mimari bir 6ge olarak
gostermigstir. Yapi, tasarimima yon veren bu detaylar ziyaret
edildiginde kullanicida bir ¢agrisim yapmamakta fakat ig
mekanda gezerken hem denizin hem de kentin farkli kotlarda
izlenebilmesi kente dahil olma hissini yaratmaktadir. Sahil
tarafindan bakildiginda kent siliietini bozmayan goriiniimii, park
tarafinda ise gri silik goriintiisii ile kendini yliceltme g¢abasi
olmadan cevresindeki tarihi yapilara saygili durusu kente daha iyi
yerlesmesini  saglamaktadir. Ayrica i¢ mekanda cocuklar,
engelliler ve yaghlar i¢in diizenleme yapilmasi, gerekli
yonlendirme elemanlart ile mekan algisinin giiglendirilmesi,
belirli glinlerde sergilerin {icretsiz kullanima acilmas1 saglanirsa
kullanici erisimi de artirilabilir. Sonug olarak IM tiim tartisma ve
yorumlarin Otesinde ¢agdas sanat diinyasina katki saglamasi,
bulundugu cevre ve kentin kiiltiirel kimligini olumlu olarak
doniistiirmesi itibariyle Istanbul’un kiiltiir-sanat sahnesinde
onemli bir yere sahip olmaktadir.
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AHSAP MALZEMENIN CEVRE iLE
ETKILESIMINI KONU ALAN CALISMALARA
ILISKIN SISTEMATIK BiR ANALIZ!

Merve Nur KORKUSUZ2
Z.Sevgen PERKER?

1. GIRIS
Tarih 6ncesinden bu yana c¢esitli ihtiyaclar dogrultusunda

ele alman ahsap malzeme, farkli kiiltiirel kullanimlari ile
mimarlik pratiginde 6nemli bir yere sahiptir.

Ahsap; hafif, dayanikli, islenebilir ve kolay kullanilabilir,
esnek, elektrik direnci ylksek, 1s1 tutma kapasitesi yiksek, sesi
sogurma Ozelligine sahip, dogal olmasiyla sicaklik duygusu
uyandiran bir malzeme olarak ¢aglar boyunca mimari yapilarda
kullanilmistir. Ahsap, celikle benzer yiiksek dayanim/agirlik
oranina ve betonarme ile benzer basing direncine sahip bir
malzemedir. Kagir yapilara oranla daha hafif olmasi, ahsap ile
inga edilen yapilarin depremden daha az etkilenmesine neden
olmaktadir. Ayrica ahsap ¢esitli 6zellikleri ile konfor saglamakta,
cevre ve insan sagligi agisindan da olumlu bir malzeme olarak
degerlendirilmektedir (Canan, 2003; Concu, 2019; Colak &
Degirmentepe, 2020; Usta, 2018).

Bir yapt malzemesinin ¢evre dostu olup olmadigim
belirleyebilmek icin ise hizmet émri suresince cevreyle olan

1 Kitap boliimi, Merve Nur Korkusuz’un yiiksek lisans tezinden iiretilmistir.

Yiiksek Lisans Ogrencisi, Bursa Uludag Universitesi, Mimarlik Fakiiltesi,
Mimarlik B6liimii, m.nurkorkusuz@gmail.com, ORCID: 0009-0007-3100-1451.

3 Dog. Dr., Bursa Uludag Universitesi, Mimarhk Fakiiltesi, Mimarlik Bolimii,
zsperker@uludag.edu.tr, ORCID: 0000-0002-6640-111X.
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etkilesimini incelemek gerekmektedir (Canan, 2003). Ahsap,
cevre dostu bir malzeme olarak kabul edilmektedir. Ahsabin
cevre dostu malzeme olmasinin nedenlerinden biri karbon
depolama o&zelligidir. Bununla birlikte ayristirilabilmesi, geri
dontistiiriilebilmesi ve yeniden kullanilabilmesi de ¢evresel
acidan &ne ¢ikan Ozellikleridir. insan saghig: acisindan zehirli
bilesenler bulundurmamasi, 1s1 yalittmi1 saglamasi, Uretim
stirecinde de diger malzemelere gore daha az enerji kullanimi
gerektirmesi de malzemenin diger olumlu ¢evresel dzellikleridir
(Concu, 2019; Colak & Degirmentepe, 2020; Sinha, 2017).

Yap1 sektoriinde ahsap malzemenin tercih edilmesi
cevreye gesitli katkilar sunabilmektedir. Daha az cevresel ayak izi
ve daha fazla karbon depolama ahsap malzemeyi bu anlamda 6ne
¢ikarmaktadir (Hill, Hughes & Gudsell, 2021).

19. yiizyi1ldan bu yana betonarme ve ¢eligin kullaniminin
artmasi ile ahsap malzeme eski 6nemini giderek kaybetmistir.
Endiistrilesme siirecinde ¢elik ve betonarme onem kazanirken,
ahsabin neme bagli olarak boyut degisikligi gostermesi, biyolojik
etkilere dayaniksizligi gibi olumsuz 6zellikleri bu malzemenin
giderek onemini kaybetmesine neden olmustur (Concu, 2019;
Sinha, 2017). Ahsabin olumsuz 6zelliklerinin giderilmesi
amaciyla gesitli uygulamalar s6z konusu olmussa da Ozellikle
malzemeyi koruma amagli kullanilan kimyasallar ginimizde
malzemenin ¢evresel agidan degerlendirilmesi gereken farkli bir
yoniinii olusturmaktadir (Colak & Degirmentepe, 2020; Gulzar,
Hassan, 2022).

Diinya genelinde kiiresel 1sinma, iklim degisikligi, sera
gazi salinimi ve ¢evre kirliliginin artmasi, orman varligi agisindan
kaygi duyulmasina neden olmus, buna bagli olarak pek cok
ulkede ahsap kullanimina sinir getirilmis ve orman politikalari
giincellenmistir.  Orman  alanlarmin ~ genisletilmesi ~ ve
stirdiirtilebilir orman politikalarinin gelistirilmesi 6nemli cevresel
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hedefler arasina alinmistir (Nath, 2017; Sev, 2009; Usta, 2018).
Bu slrecte bir yandan siirdiiriilebilir orman politikalari ile orman
varhigi arttirilirken diger yandan siirdiiriilebilir mimarlik anlayisi
temelinde ahsap kullaniminin yayginlastirtlmasi1 da glindeme
gelmis ve ahsap malzeme yeniden 6nem kazanmaya baslamistir.

Bu baglamda ele alinan bu calismada giliniimiiz
kosullarinda ahsap malzemenin cevre ile etkilesimini ele alan
arastirmalara odaklanilmistir. Calisma kapsaminda ahsap
malzemenin c¢evre ile olan etkilesimini irdeleyen makaleler
Uzerinden sistematik bir analiz yapilmasi ve konu alanina iligkin
arastirmalarin ~ genel ~ gOrdnUmUnin  ortaya  konmasi
amagclanmaktadir.

2. MATERYAL VE YONTEM

Calismada, 2004-2024 yillar1 arasinda DergiPark veri
tabaninda yaymlanmis olan, ahsap malzeme ve ¢evre ile olan
etkilesimini konu edinen makaleler ¢esitli 6zellikleri agisindan
analiz edilmistir. Calisma kapsaminda “ahsap” anahtar kelimesi
kullanilarak DergiPark veri tabani iizerinden genel bir tarama
yapilmis ve sonugta ulasilan makalelerin basliklar1 incelenerek
ahsap malzemenin ¢evre ile olan etkilesimi iizerine yogunlasmis
olan 125 adet makale elde edilmistir. 125 makalenin 0zet
kisimlar1 okunarak konu baglaminda amaca yonelik 79 adet
makale tespit edilmis ve ¢alismaya dahil edilmistir (Sekil 1).
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Veritabani Arama Sonuglari

i

Dergipark
«ahsap»
Baslik incelemesi sonucu konuya
l— iliskin secilen makaleler
125 Makale
Ozet incelemesi sonucu konuya
I iliskin segilen makaleler
79 Makale

Sekil 1. Veri tarama stratejisi

Calisma kapsaminda ele alinan makalelerin bibliyometrik
ve kavramsal yapilar tablolar araciligi ile sistematize edilerek
sayisallagtirllmistir. Bunun yami sira, makalelerin anahtar
kelimeleri, Word Art platformu Uzerinden kelime bulutlar
olusturularak analiz edilmis ve gorsellestirilmistir.

3. BULGULAR

Calisma kapsamina alman 79 adet makalenin yillar
bazinda dagilmi Tablo 1’de gosterilmistir. Tablo 1
incelendiginde; en fazla makalenin 2023 yilinda yayimlanmis
oldugu gorulmektedir (n=15).

Tablo 1. Makalelerin yillara gore dagilimi

Yil f %
2023 15 18,99
2020 12 15,19
2022 10 12,66
2019 8 10,13
2021
2018 6 7,59
2017

Diger 28 35,44
Toplam 79 100,00
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Makalelerin yazar sayilarina gore dagilimi Tablo 2’de

gosterilmistir.

Tablo 2. Makalelerin yazar sayisina gore dagilimi

Referans Numarasi f %

4 yazarli makaleler 4 5,06
3 yazarli makaleler 18 22,78
2 yazarli makaleler 41 51,90
1 yazarli makaleler 16 20,25
Toplam 79 | 100,00

Makale sayilarinin yazarlarina gore dagilimi iki veya daha
fazla sayida makaleye katkida bulunan yazarlar bazinda ele
alinarak incelenmistir. Buna gore konu alaninda en tiretken
yazarlar Tablo 3’te gorulmektedir.

Tablo 3. Makalelerin yazarlarina gore dagilimi

Yazar isimleri

f %

Hiseyin Peker
Osman Camlibel
Abdi Atilgan
Hatice Ulusoy
Semra Colak

Umit Ayata
Abdullah Istek
Aydin Demir

D. Kemal Bayraktar
Dogu Ramazanoglu
Erkan Avct

Ferhat Ozdemir
Girsel Colakoglu
Haci Ismail Kesik
Hamza Cinar

Hizir Volkan Gorgiin
Ismail Aydin

Ismail Ozliisoylu
Musa Atar

Oktay Goniiltas
Oner Unsal

7 4,17
5 2,98

3 1,79

2 1,19

Makalelerin sorumlu yazarlarinin kurumlarina gore
dagilimi ise Tablo 4’te sunulmustur. Dagilim tablolastirilirken,
sorumlu yazarin bulundugu kurumun en az iki kez tekrar etmesi
dahil etme kriteri olarak kabul edilmistir. Buna gére konu
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alaninda en iiretken kurumun Diizce Universitesi oldugu
gorilmektedir (n=6).

Tablo 4. Makalelerin sorumlu yazarlarinin kurumlarina gore
dagilim

Sorumlu yazar kurumu f %
Diizce Universitesi 6 8,57
Bartin Universitesi

Bursa Teknik Universitesi

Karadeniz Teknik Universitesi

Kirikkale Universitesi 3 4,29
Mimar Sinan Giizel Sanatlar Universitesi
Mugla Sitki Kogman Universitesi

Recep Tayyip Erdogan Universitesi
Afyon Kocatepe Universitesi

Artvin Coruh Universitesi

Bayburt Universitesi

Hacettepe Universitesi

Istanbul Universitesi-Cerrahpaga 2 2,86
Kahramanmarag Siitcii imam Universitesi

Kastamonu Universitesi

Siileyman Demirel Universitesi

Toplam 70 100,00

Makalelerin sorumlu yazarlarimin boliimlerine gore
dagilim1 Tablo 5’te gosterilmistir. Tabloda en ¢ok tekrar eden ilk
bes veriye yer verilmistir. Tablo 5 incelendiginde; Orman
Endiistri  Miihendisligi  Bolimii'niin  ilk  siray1  aldig
gorulmektedir (n=17).

Tablo 5. Makalelerin sorumlu yazarlarimin béliimlerine gore

dagilim
Sorumlu yazarin boliimii f %
Orman Endiistri Mithendisligi Bolimii 17 27,42
Mimarlik Boliimii 7 11,29
Agag Isleri Endiistri Miihendisligi Boliimii 4 6,45
I¢c Mimarlik Béliimii 3 4,84

¢ Mimarlik ve Cevre Tasarimi Boliimii

¢ Mekan Tasarim 2 3,23
Ingaat Miihendisligi Boliimii

Peyzaj Mimarlig1 Bolimi

Tasarim Bolimii

Makalelerin diger yazar boliimlerine gore dagilimlari ise
Tablo 6’da ele alinmistir. Tabloda en ¢ok tekrar eden ilk bes
veriye yer verilmistir. Tablo 6 incelendiginde; diger yazarlarin
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bagli bulundugu bdliimlerde de Orman Endiistri Miihendisligi
BOlimu’niin ilk sirayr aldigir gorilmektedir (n=26). Bunu Agac
Isleri Endiistri Miihendisligi Boliimii (n=14) izlemektedir.

Tablo 6. Makalelerin diger yazarlarin boliimlerine gore dagilimi

_Diger yazarlarin boliimleri f %
Orman Endiistri Miihendisligi Boliimii 26 30,59
Agag Isleri Endiistri Miihendisligi Boliimii 14 16,47
Mimarlik Bolimi 9 10,59
Mobilya ve Dekorasyon Bolumi 3 3,53
I¢c Mekén Tasarimi Program
I¢ Mimarlik Bolimii ) 235
Malzeme ve Malzeme Isleme Teknoloji Boliimi '
Yap: Boliimii

Makalelerin yaymlandig: dergilere gore dagilimlar1 Tablo
7°de sunulmustur. Dagilim tablolastirilirken bir dergide konu ile
ilgili en az iki makale yayinlanmis olmasi kriteri benimsenmistir.
Tablo 7 incelendiginde; konuya iliskin en fazla makale
yaymlamis olan dergilerin sirasiyla Artvin Coruh Universitesi
Orman Fakdltesi Dergisi (n=5) ve Tiirkiye Ormancilik Dergisi
(n=5) oldugu gorulmektedir. Bunu Bartin Orman Fakiiltesi
Dergisi (n=4), Diizce Universitesi Orman Fakiiltesi Ormancilik
Dergisi (n=4) ve Politeknik Dergisi (n=4) izlemektedir.

Tablo 7. Makalelerin yayimlandig dergilere gore dagilimi

Dergi Ad1 f %
Artvin Goruh Universitesi Orman Fakiiltesi Dergisi 5 | 633
Tiirkiye Ormancilik Dergisi

Bartin Orman Fakiiltesi Dergisi 4 5,06

Diizce Universitesi Orman Fakiiltesi Ormancilik Dergisi
Politeknik Dergisi

Gazi Universitesi Miihendislik Mimarlik Fakiiltesi Dergisi 3 3,80
ileri Teknoloji Bilimleri Dergisi
Afyon Kocatepe Universitesi Fen ve Miihendislik Bilimleri Dergisi 2 | 253

Anadolu Cevre ve Hayvancilik Bilimleri Dergisi

Avrupa Bilim ve Teknoloji Dergisi

bab Mimarlik ve Tasarim Dergisi

Diizce Universitesi Bilim ve Teknoloji Dergisi

In6nii Universitesi Sanat ve Tasarim Dergisi

Karaelmas Fen ve Mihendislik Dergisi

Kent Akademisi

Mobilya ve Ahsap Malzeme Arastirmalar1 Dergisi

Ormancilik Arastirma Dergisi

Siileyman Demirel Universitesi Fen Bilimleri Enstitiisii Dergisi
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Makalelerde en fazla tekrar eden anahtar kelimeler Tablo
8’de sunulmustur. Tabloda makalelerde en fazla tekrar eden ilk
bes anahtar kelimeye yer verilmistir. Tablo 8’e gore; yazarlarin
en fazla kullandig: anahtar kelime “strdirulebilirlik” kelimesidir.
Bu kelimenin 79 adet makalenin 21 adetinde anahtar kelime
olarak kullanildig1 belirlenmistir.

Tablo 8. Makalelerin en fazla tekrar eden anahtar kelimeler

En fazla tekrar eden anahtar kelimeler f %

Surdirdlebilirlik 21 20,39
Ahsap 17 16,50
Formaldehit 12 11,65
Yonga Levha 8 1,77
Atik 8 7,77

Anahtar kelimelerin y1l bazli olarak incelendigi kelime
bulutlar1 da tablolastirilarak Tablo 9’da sunulmustur. Tablo 9
incelendiginde; 2004-2012 yillar1 arasinda en fazla kullanilan
anahtar kelimenin “ahgap” ve “yapay ahsap” oldugu saptanmuistir.
2015 yilina gelindiginde, en fazla kullanilan anahtar kelimenin
“yasam dongiisi degerlendirmesi” oldugu belirlenmistir. 2017
yilinda ise, “ahsap” ve “yapay ahsap” kavramlarmin yaninda
“formaldehit” kavramimin da sikca ele alindig1 goriilmektedir.
2018’de, en fazla kullanilan kavramin “yapay ahsap” oldugu ve
“formaldehit” kavraminin bu kavrami takip ettigi goriilmektedir.
2019 yilinda ise, yine en fazla kullanilan anahtar kelime “yapay
ahsap”  olmustur. Bu  kelimeden sonra  “ekoloji”,
“siirdiirtilebilirlik” ve “insan sagligi” kavramlar1 da One
ctkmaktadir. 2020°ye gelindiginde, “yapay ahsap” kavramiyla
birlikte en fazla kullanilan kavramin “siirdiiriilebilirlik” oldugu
saptanmistir. “Fiziksel oOzellikler”, “ekoloji”, “atik” ve “iire
formaldehit” kelimeleri ise fazla kullanilan kelimeler arasinda yer
almaktadir. 2021 yilinda yine “yapay ahsap” ve “formaldehit”
kavramlarinin fazla kullanildigr belirlenmistir. 2022°de en fazla
kullanilan  kavramin  “siirdiiriilebilirlik” kavrami  oldugu
goriilmektedir. Bununla birlikte fazla kullanilan kelimeler
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99 ¢ 29 ¢¢

arasina; daha once karsilagilan “insan saglig1”, “ahsap”, “ekoloji”
kavramlarinin yani sira “talas”, “cevre saghgi”, “i¢ mekan”,
“sodyum bikarbonat” ve “3 boyutlu baski” kelimeleri de kelime
bulutuna dahil olmustur. 2023 yilinda en fazla kullanilan iki
kavramin “siirdiiriilebilirlik” ve “yapay ahsap” kavramlari oldugu
belirlenmistir. Bu kavramlar1t “ahsap” ve “formaldehit”
kavramlari izlemektedir.

Tablo 9.1 Y1l bazli kelime bulutu tablosu

2004-2012 2014 2015
Yapay Ahsap
2016 2017 2018
Yapay Ahsap Stllqt:fati]\e}{}lilsllig\
2019 2020 2021

Yapai.-"s\hsap

Srdurtlebilivlic ™ “gh dtilebilitik

2022 2023 2024

Makalelerde yer alan materyallerin yap1 / malzeme
acisindan dagilimi Tablo 10’da sunulmustur. Bu dagilimda en
fazla tekrar eden ilk bes veriye yer verilmistir. Tablo 10
incelendiginde; en fazla tekrar eden materyallerin ahsap esasl
malzeme ve ahsap malzeme (N=24) oldugu saptanmuistir.
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Tablo 10. Makalelerde incelenen materyaller

Materyal (Yapr/Malzeme) f %

Ahsap Esasli Malzeme 24 35,82
Ahsap Malzeme 24 35,82
Kent Mobilyalart 6 8,96
Ahsap Yapi 4 5,97
Ahsap Cephe 2 2,99

Makalelerin yontemlerine gore dagilimlari Tablo 11’de
sunulmustur. Dagilimda en fazla tekrar eden ilk bes veri esas
alimmistir.  Makalelerde yedi farkli yontem  kullanildigi
gorulmektedir. En fazla kullanilan yontemin karsilastirma ve
deneyi birlikte esas alan yontem oldugu saptanmistir (n=32).

Tablo 11.2 Makalelerin yontemlerine gore dagilim

Ydéntem (Analiz) f %

Karsilagtirma, Deney 32 40,51
Literatiir Taramasi 15 18,99
Karsilagtirma 8 10,13
Deney 7 8,86
3 Boyutlu Yazici Teknolojisi 2 2,53
Karsilagtirma, Yasam Dongiisii Degerlendirmesi 2 2,53
Gozlem 2 2,53

Makalelerde incelenen parametrelerin dagilimi ise Tablo
12’de sunulmustur. Buna gore makalelerde en fazla fiziksel
Ozellikler, mekanik 6zellikler ve formaldehit emisyonunun

parametre olarak birlikte ele alindig1 gériilmektedir.

Tablo 12.3 Makalelerde incelenen parametreler

Ydéntem (Parametreler)

%

Fiziksel Ozellikler, Mekanik Ozellikler, Formaldehit Emisyonu
Formaldehit Emisyonu

Yiizey Ozellikleri

Enerji Verimliligi

Fiziksel Ozellikler, Mekanik Ozellikler

Fiziksel Ozellikler, Formaldehit Emisyonu

Mekanik Ozellikler

Renk Degisimi

NNNWW A DO

11,90
9,52
9,52
7,14
7,14
4,76
4,76
4,76

Calisma kapsaminda yapilan incelemelerde ele alinan
makalelerin 34 adedinde dogal ahsap tiirlerinin, 21 adedinde ise
yapay ahsap tiirlerinin ele alindigi belirlenmistir.
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makalede hem dogal hem de yapay ahsap tiirlerinin incelendigi
saptanmistir. Kalan bes adet makalede ise ahsap tiirii
belirtilmemistir. Bunun yan1 sira makalelerde en fazla
degerlendirilen konunun “dayaniklilik”  konusu oldugu
belirlenmistir (n=39). Bu veriyi “atik” konusu (n=27) ve “iklim
degisikligi” konusu (n=26) izlemektedir. Ayrica ‘“atik”
konusunun tek basina en fazla ele alinan konu oldugu da
belirlenmistir (n=8).

4. SONUC VE ONERILER

Ahsap malzemenin ¢evre ile olan etkilesimini konu alan
DergiPark adresli makaleler Uzerinden sistematik bir analiz
yapmay1 amacglayan bu ¢alisma kapsaminda elde edilen sonugclar
asagidaki sekilde 6zetlenebilir:

e DergiPark veri taban1 kapsaminda ahsap malzeme ve
cevre ile etkilesimini konu edinen makalelerin yillar
bazinda incelenmesinin sonucunda; en fazla makalenin
2023 yilina ait oldugu saptanmistir (n=15). En fazla
makale yayimlanan yillarin 2017 sonrasi olmasi ise,
gunimizde o©nemli bir sorun haline gelen iklim
degisikliginin bir sonucu olarak goriilebilmektedir.
Bununla birlikte insanlarin malzeme se¢imleri daha
bilingli ve duyarli hale gelmis bu konuda g¢alismalar
artmis olabilir.

e Makalelerin ortalama 2-4 yazarli oldugu, en iiretken
yazarin Hiiseyin Peker oldugu saptanmistir (n=7).
Sorumlu yazar kurumu olarak Diizce Universitesi’nin,
sorumlu yazar bolumiu olarak ise Orman Endustri
Miihendisligi BOlum{’niin 6ne ¢iktigi goriilmektedir.

e Makalelerin yayimlandig1 dergiler incelendiginde ise;
one cikan dergilerin Artvin Coruh Universitesi Orman
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Fakiiltesi Dergisi ve Tiirkiye Ormancilik Dergisi
oldugu saptanmistir (n=5).

e incelenen makalelerin anahtar kelime kullanim
sikliklar1 analiz edildiginde; en fazla kullanilan
kelimenin  “siirdiiriilebilirlik”  kavrami  oldugu
saptanmistir (n=21). Bu kavramin 21 makalede anahtar
kelime olarak kullanilmasinin ahsap malzemenin
surdardlebilir malzeme dendiginde akla gelen ilk
malzemelerden biri olmasi ve ¢evre ile olan
etkilesiminde olumlu gorilmesi ile ilgili oldugu
distintilmektedir.

e Makalelerde hem ahsap esasli malzemelerin hem de
ahsap malzemenin siklikla ele alindigi, bunun yani sira
kent mobilyast iizerine de ¢alismalar iiretildigi
gorilmektedir.

e Makalelerde yontem olarak deney ve karsilagtirma ile
analize siklikla yer verildigi anlasilmaktadir. Ahsap
malzemenin c¢esitli 6zelliklerinin yan1 sira gevre ile
etkilesiminde payr olan unsurlarin arastirildig
gorilmektedir. Ozellikle malzemenin fiziksel ve
mekanik  Ozellikleri ile formaldehit emisyonu
konularinin 6ne ¢iktig1 goriilmektedir.

e Dogal ahsap tiirleri iizerinde analiz yapan makale
sayisinin yapay ahsap tiirleri iizerinde analiz yapan
makale sayisindan fazla oldugu goriilmektedir.

e Makalelerde en fazla 6ne ¢ikan konunun “dayaniklilik”
konusu oldugu saptanmistir (n=39).

Cagimizin 6nemli sorunlarindan olan iklim degisikligi ile
miicadelede ve strdiiriilebilir mimarlik uygulamalarinda one
cikan ahsap malzemenin giincel ihtiyaglar dogrultusundaki
kullaniminda malzeme - c¢evre etkilesiminin biiyiikk Onemi
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bulunmaktadir. Bu ¢ergevede ele alinan ve konu alanina bir giris
niteliginde olan bu ¢alismanin ardindan alana iligkin bilgi ve
uygulamalarin  detaylandirilabilmesi i¢in uluslararast veri
tabanlari iizerinden de irdelemeler yapilmasimnin énemli oldugu
diistiniilmektedir.
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ORNAMENT FOR LOUIS SULLIVAN: AN
ANALYSIS OF THE WAINWRIGHT AND
CARSON PIRIE SCOTT BUILDINGS

Pmar KUTLUAY!

1. INTRODUCTION

Ornaments and their usage have led to many debates in
architectural history. The most radical and striking criticism
probably came from Adolf Loos, who is considered one of the
prominent figures of the Modernist movement in architecture. In
““‘Ornament and Crime,”” he sees ornament so useless that he even
uses the word ““crime’” while discussing it (Loos, 1984). Since
Modernist architects like Loos criticized ornament negatively and
avoided using it in their designs, the Modernist architectural
movement has been known to omit ornament. However, another
Modernist architect, Louis Henry Sullivan (1856-1924), had a
different approach. Although he welcomed the opportunities of
Modernism and designed some of the early skyscrapers, he was
not entirely against ornament. He used them depending on how
he saw ornaments and his design philosophy, especially in the tall
office buildings. Since he was also a pioneer of modern
architecture, this attitude played a key role in understanding his
overall design approach. This study aims to elaborate on Louis
Sullivan’s philosophy of ornament and its interpretation in the tall
office buildings exemplified by the Wainwright and Carson Pirie
Scott Buildings.

1 Dr. Ogretim Uyesi, Kiitahya Dumlupmar Universitesi, Mimarlik Fakiiltesi,

Mimarlik Bolimii, pinarkutluay@gmail.com, ORCID: 0000-0001-7664-8530.
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2. MODERN ARCHITECTURE AND ORNAMENT

The age of “*‘modern’” accelerated with the Industrial
Revolution, which began in Britain in the late eighteenth century.
The revolution spread to other countries, leading to significant
changes and marking a turning point in history. With the
revolution, machine power emerged and took the place of
manpower. This brought mass production of materials and led to
the appearance of factories. Along with these changes, societies
faced a transformation process. Changes were possible to observe
in almost every aspect of life, including the arts and architecture.

Modern architecture became a significant outcome of the
industrialization process. During the revolution, the introduction
of glass and steel as new materials to the market shaped
architectural design. Furthermore, the use of glass and steel led to
the invention of new construction techniques. Together with mass
production, buildings began to be built faster. Time gained
importance as a factor in the construction.

The concept of ‘“*modern thinking’” arose from the
Industrial Revolution. It means rejecting the existing and previous
notions and trying to come up with something new. Architects
who embraced modern thinking used the opportunities of the
latest modern life and tried to have their style in this sense. They
believed that to meet the requirements of the new society, a new
type of architecture was needed. New building typologies, such
as office buildings, had already emerged with Modernism.
Modernist architects supported mass production outcomes and
began using simple geometrical forms in their designs. They
aimed to have specific standards and wanted to make them
universal. Following modern thinking, they rejected the previous
notions and traditions in architecture.

Ornament was one of the most essential components of
architecture before Modernism. It played a major role, especially
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in implementing the Gothic style. However, Modernist architects
objected to it as they did to the other previous notions. They
focused on the function of the buildings rather than their
appearances and decorations. For them, ornament was useless
since it did not have a direct connection to the function.

In addition to believing in the supremacy of function over
form, Modernist architects had other reasons not to use ornament
in their designs. For instance, Loos (1984) argues that an
advanced society did not need any ornament and preferred to use
it as a sign of an undeveloped culture. He also points out the
disadvantages of ornament use. According to him, it harms the
national economy since it wastes human labor, money, and
materials. Most importantly, time is wasted. Also, Sigfried
Giedion argues that ornament belonged to the nineteenth century
(Scully, 1959). Both Loos and Giedion believes that ornament
had no place in the new modern world. Modernist architects
constantly avoided using ornament and followed a plain design
approach. They thought that the new circumstances of their time
required such an attitude, and it was their mission to adjust to the
time. Also, they wanted to build their style based on this
philosophy.

3. ARCHITECTURE OF LOUIS SULLIVAN

Sullivan studied architecture at the Massachusetts
Institute of Technology, which was newly founded then. Later, he
decided to go to Ecole des Beaux-Arts in Paris for one year and
explore Italian art. Meanwhile, he began concentrating on the
ideals of discipline and institutional dignity there (Elia, 1996).

Like his education, he also had a varied experience in the
practical field of architecture. Before going to Europe, he worked
for a year in the office of Frank Furness in Philadelphia.
According to Frampton (1992), Furness’s Orientalized Gothic
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manner played an essential role in the stylistic development of
Sullivan, especially regarding his approach to ornament. Also,
thanks to Furness, Sullivan had the chance to meet John Edelman,
who became another leading figure in forming his architectural
style. After coming back from Europe, he started to work for
Edelman. Finally, he met Dankmar Adler, and Adler hired him.
At first, he worked on residential projects. Then, he began to deal
with commercial building designs as he always had preferred.
While he was twenty-five years old, he became a full partner in
the company. He and Adler designed several buildings together.
However, despite the success of their buildings, they terminated
their partnership due to financial problems, and Sullivan
continued to work alone.

Sullivan’s passion for designing commercial buildings is
related to the circumstances at that time in Chicago. As
Colquhoun (2002) states, the big fire of 1871 led to an
extraordinary boom in commercial real estate. Therefore, some
architects of the time wanted to benefit from this situation by
creating a unique style to meld new technologies with the local
character. The situation in Chicago was suitable for them. Their
style was called the “*Chicago School’’ in time. Sullivan’s name
began to be associated with the Chicago School later; however,
he had his own approach to the design of tall commercial
buildings.

Sullivan’s design philosophy is based on how he saw form
and function. He focuses on these concepts in Kindergarten Chats
and Other Writings. In his view, every form and function is
dynamic, constantly changing in a rhythm. Also, form and
function are everything (Sullivan, 1979). All the things in nature
consist of a form and a function.

Sullivan also believes in the supremacy of function over
form. In “*The Tall Office Building Artistically Considered,”” he
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writes that ““...form ever follows function. This is the law.”’
Following the same approach, without function, form would not
exist (Sullivan, 1979). For him, a form should come after
introducing a function, proving he was a functionalist. In this
article, he also tries to set design standards for the design of tall
office buildings.

With his approach to form and function, ornament became
another decisive factor in defining Sullivan’s architectural style.
As stated before, he did not avoid using ornaments as much as
other modernist architects did. He had his unique theoretical
approach.

4. USE OF ORNAMENT BY SULLIVAN
4.1. His Theoretical Approach to Ornament

Sullivan’s interest in ornament dates to his childhood.
Before he studied architecture, he had drawn some decorative
motifs, using organic expression. He always liked nature and
wanted to convey his observations.

Regarding his approach to architecture, he had always
sought a native style that he could create by integrating the past
and the present. For instance, he used Gothic ornament and
Romanesque mass composition as his historical references. When
he started working in Frank Furness's office, who had the same
desire to have a new American style, he found his more
contemporary reference point in John Ruskin’s naturalistic ideas
on medieval styles. The New England philosophical school of
Transcendentalism had led him to Ruskin (Weingarden, 1989).

Ralph Waldo Emerson was the most prominent figure of
Transcendentalism. His reference point was German Idealism,
which Sullivan had already been introduced to by Edelman. The
organic feature of the idea comes from the Romantic movement
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of around 1800 (Colgquhoun, 2002). Emerson believed that a true
American style in art would be a product of both material and the
divine. This idea also helped to grasp what Ruskin stressed about
perfecting architecture as a fine art. For him, architecture requires
metaphysical knowledge (Weingarden, 1989). Furness and
Sullivan benefited from these ideas while trying to develop their
American styles.

Since Sullivan was working in the Furness office, it
became easy for them to communicate powerfully regarding
stylistic development. Furness helped Sullivan to combine the
transcendentalist ideas with Ruskin’s naturalistic aesthetics.
While dealing with nature, Sullivan became interested in
botanical studies (Weingarden, 1989), working on organic forms.
Later, he focused on the analogy between architecture and nature
(Colguhoun, 2002).

Despite his approach to ornament, in “*Ornament in
Architecture’’, he writes that *’1 should say that it would be
greatly for our aesthetic good, if we should refrain entirely from
the use of ornament for a period of years, in order that our thought
might concentrate acutely upon the production of buildings well-
formed and comely in the nude’” (Sullivan, 1979). In other words,
he thinks that building design should come before ornament. He
also claims that architecture achieves perfection when ornament
becomes a necessity rather than a luxury. For him, ornament
should act like a component of the building, not just like an added
decorative element. Therefore, although he loved ornament, he
preferred to use it only in several well-chosen places (Pevsner,
1993). This proves that he was using ornament very consciously.

Every one of Sullivan’s building designs includes
ornament in varying amounts. For him, ornament acts like an
extension of structure, and nature reveals itself through structure
and ornament (Frampton, 1992). He mostly used terracotta to
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apply his ornament. The ornamented surfaces contrasted with the
unornamented surfaces; therefore, it is possible to claim that
Islamic traditions and the European Art Nouveau movement
influenced him.

4.2. His Understanding of Ornament in the Tall Office
Buildings

Since Sullivan mainly designed tall office buildings, they
became the best examples of his approach to ornament. He began
using ornament in tall office buildings even when he was working
with Adler. He designed many tall office buildings; however, the
Wainwright Building and the Carson Pirie Scott Store stand out
because of their distinctive qualities.

4.2.1. The Wainwright Building

The Wainwright Building, completed in 1890 (Figure 1),
became Sullivan’s first attempt at designing a true multi-storey
office building with Adler. It is also known as the earliest
artistically  designed skyscraper, and its rich exterior
ornamentation made Sullivan famous. The building’s steel frame
is totally covered by a terracotta surface ornamented with
geometric and organic forms.

The Wainwright Building has an essential place in
Sullivan's form-searching studies. He developed a characteristic
ornamental style using natural plant forms on the facade, which
became a predecessor for the other buildings designed by Sullivan
and Adler later (Meyer, 2005).

Sullivan tries to unite the whole facade in the Wainwright
Building by categorizing the components as vertical and
horizontal. He used thin and vertical piers between the windows
that provide a visual connection between the base part and the
cornice. Ornamental spandrels also contribute to this unity. In
other words, Sullivan uses vertical and horizontal elements to
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create visual unity in the facade. This corresponds to his
philosophy of ornament. In this way, ornament acts as a natural
component of the building rather than just a decorative element
(Figure 2).

Figure 1. The Wainwright Building

(Source: https:/iww.wga.hu/html_m/s/sullivan/2wainwr4.html)

Figure 2. A Part of the Ornamented Facade from the Wainwright
Building

(Source: https://www.urbanremainschicago.com)
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4.2.2.The Carson Pirie Scott Building

The Carson Pirie Scott Building (Figure 3) became a
product of the period when Sullivan worked alone. It became the
last major project of the architect, and its construction was
completed in 1899. Just like the other tall office buildings that
Sullivan worked on, the building exhibits clear and simple
massing.

B

Figure 3. The Carson Pirie Scott Building
(Source: https://webappsl.chicago.gov/landmarksweb/web/home.htm)

Like the Wainwright Building, the Carson Pirie Scott
Building conveys Sullivan’s philosophy of ornament. However,
here, Sullivan preferred to use metal for ornamentation (Figure
4). The building seems to emphasize horizontality, whereas the
ornamentations enhance the feeling of verticality. Wertheimer
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(2004) claims that his use of ductile metal in ornamentation
created a kind of sensual effect.

Figure 4. An Ornamentation Detail from the Carson Pirie Scott
Building

(Source: https://webappsl.chicago.gov/landmarksweb/web/home.htm)

5. CONCLUSION

To sum up, ornament has caused debates among
Modernist architects, since its necessity became questionable
with Modernity. Interestingly, Sullivan, known as one of the most
important figures in the evolution of Modern architecture, used
ornament in his designs, even though the other Modernist
architects strictly rejected it.

While not altogether avoiding from ornament, his
preference to work on tall office buildings rather than other types
of projects has become one of the most striking features of his
architectural style. He emphasized tall office buildings as a
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typology by aiming to define design standards. Influenced by
Ruskin’s ideas and Transcendentalist approach, he believed that
function always comes before form, and every form should have
a function behind it. This proves that he was a true functionalist.

His idea of function also reveals itself in his use of
ornament in the tall office buildings. Even though he loved
ornament and enjoyed dealing with it, he was very careful with
the amount that he used, since he always considered it as a natural
component of the building, which serves a purpose and
contributes to the coherence of the design.

Sullivan used ornament in his tall office buildings not only
because he loved it, but also because he could make it act like a
natural building component, corresponding to his functionalist
approach. Also, his interest in Transcendentalism and nature
demonstrates itself in the figures that he used, increasing the
visual attractiveness of his buildings. The fact that he brought an
ornament, which is considered to belong to the past, and the tall
office building, which is regarded as one of the most critical
outcomes of Modernity, gave him a remarkable and unique place
in the history of architecture.
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REIMAGINING FORM: DIGITAL DESIGN AND
FABRICATION IN CONTEMPORARY
ARCHITECTURE

irem CEYLAN ENGIiN!

1. INTRODUCTION

Digital design and manufacturing in architecture
encompasses the integration of digital technologies throughout
the entire process from design to construction, merging
computational design techniques with automated fabrication
methods. This integration is a fundamental component of modern
architectural practice, particularly in areas such as experimental,
parametric, and sustainable design (Wortmann and Tuncer, 2017;
Yu et al., 2022; Peters and Peters, 2018). The utilization of
computers to aid in the creation, modification, analysis, or
optimization of designs is referred to as computer-aided design
(CAD) (Sarcar et al., 2008). CAD enables architects to generate,
alter, and fine-tune designs using advanced computing systems,
while computer-aided manufacturing (CAM) focuses on
planning, managing, and controlling production processes
through digital platforms (Groover and Zimmers, 1984; Oh,
2018). The convergence of computational design with digital
fabrication is establishing a revolutionary architectural
framework that supports the fluid transition from
conceptualization to physical realization. Utilizing computational
techniques like parametric modeling, algorithmic design,
topology optimization, and digital twins, architects now have the
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means to explore intricate geometries and performance-driven
designs via data-centric workflows (Zechmeister et al., 2025).

The impact of digital technologies on architectural
practices is transformative and unprecedented. Computational
architectures that incorporate topological and non-Euclidean
geometries, alongside dynamic systems and genetic algorithms,
are redefining traditional design methodologies. These
innovative, open-ended approaches facilitate the creation of
striking three-dimensional structures and tap into the imaginative
possibilities offered by digital media (Harris and Harris, 2015).
The origins of computer-aided design trace back to the 1960s in
the aerospace sector, and it subsequently made significant strides
in architecture during the 1980s (Shivegowda et al., 2022). Many
architects extensively employ CAD software to refine design
ideas and produce building plans (Yu et al., 1993; Shivegowda et
al., 2022). Following CAD, CAM emerges as the subsequent step
in computer-aided processes, enhancing the efficiency of
manufacturing and allowing for the creation of components and
tooling with greater precision (Culler and Burd, 2007;
Shivegowda et al., 2022; Elanchezhian and Sundar, 2007). Recent
advancements in CAD and CAM technologies have begun to
reshape building design, making it feasible to produce intricate
forms that were previously challenging and expensive to achieve
using conventional techniques. As a result, architecture is
transitioning into an experimental blend of geometry,
computational design, and generative spatial sculpting (Harris
and Harris, 2015). Digitally generated forms undergo complex
evolutions, exhibiting intricately curved surfaces. These new
forms, which defy established rectilinear norms, compel us to
engage with significant aesthetic, psychological, and social
questions (Kolarevic, 2003). Additionally, digital fabrication
technologies—including CNC milling, robotic filament winding,
and 3D printing—enable the direct conversion of digital models
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into tangible components. This progression not only enhances
precision and material efficiency but also facilitates scalability in
architectural production.

Contemporary digital architecture seems to challenge
traditional concepts of urban typology, structural continuity,
morphology, historical styles, and perspective frameworks. This
shift mirrors the revolutionary spirit of Walter Gropius's Bauhaus
in Dessau, Germany (Kolarevic, 2003). Since the Baroque era,
architects have sought to transcend the limitations of the
Cartesian grid and conventional ideals of beauty and proportion
in their designs. Historical references also abound, such as the
organic and biomorphic shapes of Art Nouveau, particularly the
flowing lines created by Hector Guimard in his Metro stations in
Paris. Furthermore, Antoni Gaudi's sculptural buildings,
characterized by complex and organically inspired geometric
shapes, were ingeniously crafted using his unique method of
modeling catenary curves through linked chains (Moneo, 2001;
Kolarevic, 2003).

Continuing this innovative lineage, Frei Otto's work on
the Munich Olympic Stadium (1972) exemplified physical
simulation before the digital age, utilizing soap film experiments
and tensile models to inform lightweight structures. His
pioneering efforts paved the way for digital form-finding
algorithms, like those found in Kangaroo or SOR (structural
optimization routines) (Boller and Schwartz, 2020). Frank
Gehry's Guggenheim Museum in Bilbao (1997) marked a notable
milestone with its early application of 3D modeling and CNC
technology, specifically employing CAD software -CATIA- from
the aerospace sector to create and fabricate its intricate curves.
This project revolutionized architectural workflows from CAD to
CNC (Afify and Abd ElGhaffar, 2007). Similarly, Greg Lynn’s
Embryological House (1997) utilized animation software and
spline-based modeling to explore dynamically evolving forms,
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signaling a significant shift toward algorithm-driven form
generation in design (Carpo, 2017). By the early 2000s, Zaha
Hadid emerged as a trailblazer in the use of CAD and CAM tools,
further advancing the realm of parametric design. Her innovative
approach set new standards in architectural technology and
aesthetics.

The utilization of Computer-Aided Design (CAD)
technologies in the realm of architectural elements can be
characterized as either parametric or generative, both of which are
amenable to integration with advanced simulation tools (Acjak et
al., 2024; Pelzer, 2014; Fichtner and Morf, 2012). Conversely,
Computer-Aided Manufacturing (CAM) technologies are
classified into subtractive and additive methodologies (Kolarevic,
2001). This article aims to conduct a thorough and nuanced
exploration of the application of CAD and CAM technologies
within architectural structures and elements, delineating their
respective sub-disciplines while illustrating their
interconnectedness. Furthermore, it seeks to illuminate the
transformative impact of digital design and production
methodologies on the contemporary architectural landscape. By
critically interrogating the designs from multiple perspectives—
ranging from functional effectiveness and sustainability to
materials and aesthetic considerations—this investigation will
highlight both the design and implementation advantages that
these technologies afford. In exploring these themes, this research
will not only underscore the methodological advancements
enabled by digital tools but will also address the broader
implications for the architecture profession.

2. DIGITAL DESIGN AND FABRICATION

CAD and CAM technologies serve as catalysts for
innovation within the field of architecture, facilitating novel
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methodologies in design and construction processes. The advent
of digital fabrication introduces unprecedented opportunities in
manufacturing, transcending the geometric limitations typically
associated with mass production. This advancement allows for
the fabrication of diverse components without a concomitant
increase in labor costs (Paio et al., 2012). Within the realm of
digital fabrication, designs are conceived in a computer-based
environment where comprehensive specifications—including
dimensions and forms—are seamlessly integrated into production
machinery such as milling machines, laser cutters, robotic
systems, and 3D printers. Consequently, the continuum from
design inception to production execution is rendered fluid and
unbroken (Kolarevic, 2001).

2.1. Computer-Aided Design

In today's technological landscape, computer-aided design
(CAD) plays a crucial role across various industries. This
approach employs computer technology to facilitate both
engineering and design processes for a wide range of projects.
Since its origins in the late 1960s, the evolution of CAD software
has faced some limitations, yet it encompasses several types,
including 2D CAD, 3D CAD, 3D Wireframe, Surface Modeling,
and Solid Modeling (Ault, 2009; Staneva, 2008; Shivegowda et
al., 2022). Modern CAD applications are increasingly
incorporating advanced features and animation tools, enhancing
the ability to visualize designs more effectively (Xu et al., 2011).

Digital 3D modeling relies on mathematical
representations to depict forms, with two popular methods being
meshes and NURBS (Non-Uniform Rational B-Splines). Meshes
approximate surfaces by breaking them down into polygonal
elements, creating a structure composed of vertices, edges, and
faces (usually in the form of triangles or quadrilaterals). This
approach is computationally efficient and well-suited for real-
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time rendering, 3D printing, and visual effects (Botsch et al.,
2010). In contrast, NURBS offer a continuous, mathematically
smooth representation using control points, knot vectors, weights,
and basis functions, making them ideal for accurately modeling
curves and surfaces crucial in industrial design and CAD
applications. B-spline curves and surfaces have become standard
within the CAD community for describing intricate curves and
surfaces (Piegl and Tiller, 1997). From an industrial perspective,
feature-based parametric CAD is the predominant technology for
creating geometric models and assemblies, widely applicable
across various sectors. In parametric modeling, the shapes and
designs are governed by non-geometric elements known as
parameters, which can include dimensional, geometric, or
algebraic constraints (Shah, 1991). This parametric approach
permits the integration of design semantics into the models,
allowing for rapid modifications simply by adjusting parameter
values. In this methodology, features within a model are
organized in a hierarchical structure known as a design tree,
feature tree, or history tree, where each node signifies a feature
and each connection depicts the relationships between them. This
organized design system grants CAD users the ability to
efficiently create complex parts while enhancing the flexibility
and adaptability of their designs (Bodein et al., 2014; Camba et
al., 2016).

Prominent parametric  design software includes
Grasshopper for Rhinoceros, Autodesk Revit, CATIA, and
Solidworks. Woodbury (2010) describes Grasshopper as
providing “a practical grammar of parametric design,” facilitating
intuitive manipulation of parametric models. Moreover, it
integrates seamlessly with other tools such as Kangaroo (for
physics simulations), Ladybug/Honeybee (for environmental
analysis), and Galapagos (an evolutionary solver) (Woodbury,
2010). Additionally, CATIA is highlighted by Zhou and Liu
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(2013) as a robust platform for both design and analysis,
showcasing its versatility in the engineering field.

2.2. Computer-Aided Manufacturing

Digital fabrication is the process of generating physical
objects from digital designs through computer-controlled
methods. This approach is grounded in advancements in
Computer Numerical Control and CAD/CAM technologies,
which have significantly transformed current methodologies in
fields such as architecture, product design, and manufacturing
(Gershenfeld, 2005). The realm of digital fabrication
encompasses various production methods. These can be
categorized into cutting (2D fabrication), subtractive
manufacturing, and additive manufacturing techniques. In the
cutting process, technologies like plasma cutting, laser beams, or
water jets operate in biaxial movements to slice through materials
(Kolarevic, 2001). Subtractive manufacturing involves the
systematic removal of material from solid blocks via multi-axis
milling like computerized numerical cutter machines (CNC
machines). Here, a specialized computer oversees the machine
tool's movements based on a preordained set of coded
instructions. This subtractive approach ensures high precision and
is particularly effective with uniform, flat materials such as MDF,
plywood, and acrylic (Iwamoto, 2009; Kolarevic, 2003).

In contrast, additive manufacturing is celebrated for its
rapid prototyping capabilities, intricate geometries, and ability to
mass-customize products. In architecture and interior design, it
finds utility in creating conceptual models, bespoke joints, and
even in expansive 3D concrete printing (Oxman, 2010). This
method adds materials layer by layer—utilizing polymers, metals,
and clay—to form three-dimensional objects. During the printing
process, only the necessary material is utilized, resulting in less
wastage compared to subtractive manufacturing, which involves
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cutting away from larger material blocks, thus optimizing energy
usage and minimizing waste (Chen et al., 2020). Techniques
employed in additive manufacturing include binding polymers in
powder form, ultraviolet laser to harden a photosensitive
polymer, spraying a binder into a polymeric powder, laser
sintering, and fused deposition modeling (FDM) (Campbell et al.,
2011). While current 3D printing machines have constraints in
size and applications for architectural design, robotic
technologies for assembling components or fabricating
construction materials are increasingly prevalent (Paio et al.,
2012). Modern fabrication practices often blend both subtractive
and additive processes. For instance, a rough shape may be
created through subtractive methods and then enhanced with
additive techniques, or the reverse can occur. Innovations like
robotic arms, multi-axis CNC machines, and large-format 3D
printers facilitate material integration and real-time adjustments,
broadening the possibilities within digital fabrication (Oxman and
Keating, 2017).

Computer numerical control (CNC) and direct numerical
control (DNC) are essential elements of CAM systems,
representing a shift from older numerical control (NC) machines,
as these modern systems necessitate computer calculations for
geometric data (Spur and Wentz, 1972; Liu et al., 2005). In digital
fabrication, topologies crafted in a digital environment are
transformed into computable representations known as NURBS.
By transmitting quantitative data to production machinery, the
creation of both Euclidean and non-Euclidean forms becomes
feasible using computerized numerical cutters (Ceylan Engin,
2025).
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3. CASE STUDIES

The ICD/ITKE Research Pavilion in Figure 1. is grounded
in the principle of elastic bending as a fundamental material
behavior. The pathway traced by a pin-supported linear element
in its post-buckling phase, when subjected to deformation within
the elastic limits, is referred to as the 'elastica curve.' This project
represents a significant leap in computational design
methodologies by incorporating specific physical properties and
material behaviors into the design process. Through a
combination of finite element method (FEM) simulations and the
use of a six-axis industrial robot for production, the design
achieved a complex morphology starting from flat plywood. The
exploration of form-active structures involved an open-ended
design approach, allowing for a wide range of system-defining
parameters and their variability, which diverged from traditional
deterministic analytical methods. The resulting integrative
computational tool generated potential system morphologies,
encompassing all necessary geometric data and seamlessly
providing the information required for both subsequent FEM
analysis and the additive manufacturing robotic fabrication
process (Menges, 2012). This avant-garde approach emphasizes
the interplay between material properties and computational
methodologies in architectural design. The structure showcases
dynamic, fluid forms that evoke a sense of movement. By
prioritizing material behavior over traditional geometric
constraints in the computational design process, the project
reveals a richer potential for performance and resourcefulness.
This strategy not only expands the architectural design realm into
previously uncharted territories but also enhances the efficiency
of material utilization. The pavilion achieves a state of
equilibrium, creating a distinctive architectural experience while
optimizing the resources involved in its construction.
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Figure 1. The ICD/ITKE Research Pavilion, inaugurated at the
University of Stuttgart in 2010 (Menges, 2012).

The Discursive Wall Project, led by De Oliveira et al.
(2012), is an innovative initiative that reacts to movement,
establishing a dynamic interaction with its surroundings and the
people within it (see Figure 2.). This project embraced a
methodology by integrating parametric design techniques
through Grasshopper and Firefly applications, and it produced
physical prototypes using subtractive CNC technology,
employing materials such as black cork and MDF. The
construction consisted of various components, including sensors,
bearing mechanisms, and testing motors. Central to this system's
concept was the idea of an adaptive architectural living system
that evolves continuously through the interplay between its users
and the environment. Drawing inspiration from biological
organisms, the primary objective was to create a wall prototype
measuring 3.0 x 5.0 meters that actively responds to movement
and engages with the transient space around it (de Oliveria, 2012).
The wall panels created in the Discursive Wall Project exemplify
a striking fusion of parametric design and futuristic aesthetic.
Their fluid forms and organic lines evoke a sense of adaptability,
reminiscent of biological structures that evolve in response to
environmental stimuli. This approach not only enhances the
visual impact of the space but also emphasizes the architectural

81



Akademik Perspektiften Mimarlik

philosophy of responsiveness and interaction. Furthermore, the
use of materials such as black cork reflects a contemporary
sensibility, balancing innovation with sustainability. The tactile
qualities of these materials invite engagement, while the
integration of sensors and motors introduces an element of
dynamism that challenges the static nature typically associated
with traditional wall systems. Overall, these panels create an
immersive experience, encouraging occupants to interact with
their environment actively. This design approach not only serves
aesthetic purposes but also enriches the architectural narrative by
fostering a deeper connection between the built environment and
its users.

Figure 2. The Discursive Wall Project (de Oliveria, 2012).

Nguyen et al. (2022) introduced an innovative parametric
design, which features a unique blend of materials, including
mycelium mushrooms, sawdust, hemp fiber, and jute fiber. Their
creation, a stool named “Mycomerge,” was crafted by layering
hemp fibers onto a CNC-machined base (see Figure 3.). Utilizing
advanced digital form-finding and optimization techniques,
specifically tailored for funicular structures, Rhino Vault 2
facilitated the exploration of various design potentials. To
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eliminate the need for external molds, a rattan framework acts as
a robust support system, enabling the creation of double-curved
surfaces. The wooden components are precision-cut using CNC
technology and assembled thereafter. The design was informed
by the need to securely support an individual weighing
approximately 80 kilograms, leading to the stool prototype. This
innovative stool is designed with a comfortable seating height of
45 cm, emphasizing ergonomic principles (Nguyen et al., 2022).
The “Mycomerge” stool exemplifies a remarkable intersection of
digital design and sustainable materials, showcasing a clear
understanding of contemporary architectural principles. The use
of mycelium, sawdust, hemp fiber, and jute not only demonstrate
a commitment to eco-friendliness but also highlights a thoughtful
approach to materiality that can inspire future projects in
sustainable design. The parametric and amorphous forms of the
stool reveal a sophisticated exploration of geometry that
transcends traditional furniture design. By employing Rhino
Vault 2 for digital form-finding and optimization, the design
cleverly utilizes funicular principles, which not only enhance
aesthetic appeal but also ensure structural integrity. This
integration of advanced technology with organic, flowing shapes
reflects a modern architectural ethos that values both beauty and
functionality. The decision to eliminate external molds through
the innovative use of a rattan framework signifies a creative
solution in fabrication techniques, allowing for the realization of
double-curved surfaces. Moreover, the precision-cut wooden
components underscore the importance of craftsmanship in
digital fabrication, ensuring that every element serves a purpose
while contributing to the overall composition. From an ergonomic
standpoint, crafting the stool to accommodate an 80-kilogram
user at a comfortable height of 45 cm illustrates a keen awareness
of human factors in design. This attention to user experience,
combined with the sustainable choice of materials, positions the
“Mycomerge” stool not just as a piece of furniture, but as a
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visionary statement on the future of adaptable, environmentally
conscious design. Overall, this project resonates with architects
and designers looking to push the boundaries of form, function,
and sustainability in the built environment with digital design and
fabrication technologies.

Figure 3. Mycomerge stool (Nguyen et al., 2022).

The LightPRO Shell in Figure 4. was created using digital
design technologies. The development process began with the
design of the perimeter curve, which served as the basis for the
overall gridshell structure and the membrane surface. Adhering to
the principles of traditional elastic gridshells, the design employs
long, uninterrupted beams made from pultruded profiles to cover
extensive spans. Starting from the defined perimeter curve, a
patch surface is introduced as the foundational layer for the
gridshell. The grid is subsequently simulated and aligned onto
this surface. To enhance the grid's geometry, a process of
geometric relaxation is applied utilizing Kangaroo2, a physics
simulation plugin within the Rhino/Grasshopper environment.
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Structural analysis plays a crucial role in guiding decision-
making and ensuring structural integrity throughout the design
evolution. The geometries produced during this phase are then
transferred to Sofistik© Finite Element (FE) models for
benchmarking purposes. The final aspect of the geometry
optimization process involves the skin of the structure. For this
project, Flexlight Advanced 1002 S2 was selected as the
membrane material—an exceptionally robust architectural textile
commonly used in tensile structures. Its surface features a dual
PVC coating over polyester to improve resistance to UV rays and
adverse weather conditions. The membrane is constructed with
high-tenacity (HT) polyester (PES) yarn. The completed structure
spans 10 meters and reaches a maximum height of 4.5 meters at
the three highest points along its perimeter, utilizing a total of 400
meters of pultruded profiles (Spyridonos, 2024). The LightPRO
shell exemplifies a harmonious blend of innovative design and
structural integrity, echoing the elegance of organic forms found
in nature, reminiscent of a stingray gliding through water. This
project stands out as a fascinating exploration of fluidity and
movement in architecture, elevating the way we perceive tensile
structures. The design process, beginning with a carefully defined
perimeter curve, serves not only as an aesthetic foundation but
also as a functional framework that supports the entire gridshell.
This project invites viewers to engage with it not just as a static
object but as a living form that interacts with its surroundings,
much like its organic counterparts in nature. The LightPRO shell
is a testament to the possibilities of modern architecture, where
form, function, and technology coalesce to create something
nature-based and organicly formed.

85



Akademik Perspektiften Mimarlik

= == ‘1. e £

Figure 4. The LightPRO Shell (Spyridonos, 2024).

The BioMat Research Pavilion 2018, illustrated in Figure
5, consists of 121 segments arranged in an irregular triangular
lattice that interlocks two distinct shell layers. Standing at a height
of 3.6 meters and spanning 9.5 meters, it encompasses a total area
of 55 square meters. A parametric design of the shell was crafted
using Rhinoceros and Grasshopper, allowing for precise
manipulation of the variations in the three-legged components.
The overall geometry was established through a relaxation
process utilizing Grasshopper plugins such as Kangaroo and
Karamba. As the design of the shell evolved, it was closely
aligned with the development of biocomposite sandwich panels.
The core material, composed of lignocellulosic fiberboards with
inherent elasticity, allowed for a specific bending radius. These
cores were laminated with innovative 3D veneer sheets, which are
flexible enough to achieve double-curved forms. The final
configuration of the elements was achieved using CNC-milled
molds during the lamination process. A vacuum-assisted
lamination technique was employed, utilizing a vacuum bag
linked to a vacuum compressor, ensuring optimal adhesion
between the core and veneer layers, thus resulting in
biocomposite free-form sandwich panels. To assess the structural
performance, a numerical model was devised, allowing for a
comparative analysis between a detailed finite element model and
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a more straightforward beam model of a single shell segment. The
pavilion features four distinct connection types. Off-site
fabrication combined every three single legs into unified layers of
three-legged elements. On-site, connection between the two shell
layers was achieved using bolts and CNC-cut hexagonal plywood
plates. Furthermore, inter-element connections were secured
through bolting with pre-CNC milled plywood plates applied on
both sides, which provided necessary thickness and protection for
the fragile bolted junctions in the thin base sandwich materials
(Dahy et al., 2019). The BioMat Research Pavilion 2018 is a
remarkable example of how digital design and fabrication tools
can push the boundaries of architectural expression and
functionality. The intricate geometry, achieved through CNC
milling, not only showcases the precision of contemporary
fabrication techniques but also integrates seamlessly with the
structural integrity of the pavilion.

The use of an irregular triangular lattice configuration
allows for a dynamic interplay of light and shadow, optimizing
daylight utilization within the space. This approach not only
enhances the aesthetic appeal but also promotes energy efficiency
and occupant comfort. The careful manipulation of the three-
legged components demonstrates a sophisticated understanding
of parametric design, allowing for variations that respond to both
structural and environmental demands. Moreover, the innovative
layering of biocomposite sandwich panels, with their inherent
elasticity and flexibility, speaks to a broader commitment to
sustainability in architecture. The pavilion exemplifies how
architectural design can harmoniously coexist with ecological
considerations. Overall, the pavilion not only succeeds in its
immediate architectural goals but also serves as a testament to the
potential of integrating advanced digital tools in creating spaces
that are both innovative and responsive to their environments. It's

87



Akademik Perspektiften Mimarlik

a striking blend of form, function, and sustainability, setting a
precedent for future architectural explorations.

Figure 5. BioMat Research Pavilion 2018 (Dahy et al., 2019).

The FlexFlax Stool Project (see Figure 6.) employed two
innovative fabrication methods utilizing natural fiber-reinforced
polymers (NFRPs): tailored fiber placement (TFP) and coreless
filament winding (CFW) technologies.The resulting stool,
weighing approximately 1 kg, boasts the ability to support nearly
80 times its own weight, showcasing a novel approach to
material-driven design. In the fabrication process, filament
material was produced by being wound in small amounts on a
spool attached to a machine's head. As flax fibers were applied to
the textile, a stationary sewing needle and bobbin secured the
fibers using an additional threaded spool. The automated frame
utilized in this process was controlled via numerical
programming, enabling it to trace any predetermined path
provided as a continuous polyline. For this project, the fiber path
polylines were generated using CAD software Rhinoceros 3D.
Furthermore, key parameters of the TFP process, such as "stitch
length" and "stitch width," were critical in determining the quality
and intricacy of the final laid pattern (Costalonga Martins et al.,
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2020). The FlexFlax Stool exemplifies an exceptional confluence
of digital design and cutting-edge fabrication methodologies,
revealing a captivating web-like structure that not only captivates
the aesthetic sensibility but also aligns with functional
requirements. The biophilic principles embedded within this
design, reflecting a profound engagement with nature through
biomimicry. The stool’s innovative utilization of tailored fiber
placement alongside coreless filament winding not only
accentuates the inherent beauty of natural fibers but
simultaneously fortifies its structural integrity. This project stands
as a testament to a progressive paradigm in material-driven
design, demonstrating how advanced technology can
synergistically interact with natural ecosystems to yield products
that are both functional and artistically compelling. The web-like
configuration of the structure draws inspiration from natural
forms, echoing the intricate patterns found in biological
organisms, and serves to enhance both strength and flexibility.

Figure 6. FlexFlax Stool (Costalonga Martins et al., 2020).

The Vulcan Pavilion in Figure 7., holds the title of the
largest 3D-printed structure globally. This innovative project was
crafted from plastic-based materials, designed in Rhino, and
brought to life through advanced 3D printing technology. Its form
emerged from intricate  counter-gravity  calculations,
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demonstrating a harmonious balance of matter and gravitational
forces, all simulated within RhinoBIM®. The digital model was
ultimately converted into machine code for the printing process.
Geometrically, the pavilion is bounded within an equilateral
triangle and features a unique asymmetry of 120 degrees,
measuring 8.08 meters in length and 2.88 meters in height. It can
be broken down into three identical modules, comprising a total
of 1,086 distinct 3D-printed components (Xu, 2016). The Vulcan
Pavilion exemplifies the intersection of digital design and robotic
fabrication, showcasing how these technologies can produce
visually striking architectural forms. Drawing inspiration from
the dynamic nature of volcanic eruptions, the pavilion represents
a blend of computational aesthetics and structural intricacy,
resulting in an organic, fluid geometry that redefines traditional
architectural norms. Beyond its unconventional shape, the
pavilion is a testament to parametric design principles that inform
its creation. This project exemplifies a growing trend in
biomorphic design, where architecture is inspired by natural
patterns and processes, not just as mere mimicry but through
generative algorithms that echo natural systems. The pavilion
captures the vibrant essence of geological formations, blurring the
line between structural integrity and artistic expression, and offers
a captivating spatial experience for its visitors.

Figure 7. The Vulcan Pavilion (Xu, 2016).
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4. CONCLUSION

The convergence of digital design and fabrication
techniques has profoundly reshaped modern architectural
practices, granting designers unparalleled mastery over
complexity, material dynamics, and the generation of forms.
Analyzing various case studies reveals that these innovative
technologies not only enable the creation of intricate geometries
but also push the limits of architectural possibilities. With the use
of computational tools, architects can effectively simulate, refine,
and construct designs that were previously considered unfeasible
with traditional methods.

A striking consequence of this digital paradigm is the rise
of complex formal expressions, often defined by their amorphous
and organic qualities inspired by nature. These designs illustrate
a richer interaction with natural systems and biological forms,
made possible by algorithmic design techniques that replicate
patterns of growth, adaptation, and fluidity. Furthermore, the
integration of digital design and fabrication technologies allows
for the use of ecological and natural materials, promoting
sustainability in architecture. In this light, digital fabrication
evolves into more than just a means of production; it serves as a
conceptual bridge between the virtual realm and tangible reality,
connecting the abstract with the material.

In conclusion, the fusion of digital design with advanced
fabrication techniques paves the way for a more experimental,
adaptive, and materially conscious form of architecture. As these
technologies progress, they are likely to redefine architectural
aesthetics and spark new conversations around authorship,
craftsmanship, and the interplay between technology and the
natural world within our built environments.

91



Akademik Perspektiften Mimarlik

REFERENCES

Agjak, V., Petrovi¢, P., & Vasko, J. (2024). Generative And
Parametric  Design  In Secondary  Education.
In Edulearn24 Proceedings (pp. 10231-10242). IATED.

Afify, H., & Abd ElGhaffar, Z. A. (2007, November). Advanced
digital manufacturing techniques (CAM) in architecture.
In ASCAAD Conference Proceedings, Section (\Vol. 2, p.
67e80).

Ault HK (2009) 3-D geometric modeling for the 21st
century. Eng Des Graph J 63(1999):33-42

Bodein, Y., Rose, B., & Caillaud, E. (2014). Explicit reference
modeling  methodology in  parametric  CAD
system. Computers in Industry, 65(1), 136-147.

Boller, G., & Schwartz, J. (2020, April). Modelling the form.
Heinz Isler, Frei Otto and their approaches to form-
finding. In Proceedings of Seventh Conf. Constr. Hist.
Soc.,(3-5 April 2020, Cambridge, UK) (pp. 565-76).

Botsch, M., Kobbelt, L., Pauly, M., Alliez, P., & Lévy, B.
(2010). Polygon mesh processing. CRC press.

Camba, J. D., Contero, M., & Company, P. (2016). Parametric
CAD modeling: An analysis of strategies for design
reusability. Computer-aided design, 74, 18-31.

Campbell T, Williams CB, Ivanova O. Could 3D Printing Change
the World? Technologies, Potential, and Implications of
Additive Manufacturing. Atlantic Council, Washington,
DC. 2011;3(1):18.

Carpo, M. (2017). The second digital turn: design beyond
intelligence. MIT press.

Ceylan Engin, 1. (2025).3B Baski I¢in Kenevir Lifiyle
Gii¢lendirilmis Polikarbonat Kompozit Uretimi ve

92



Akademik Perspektiften Mimarlik

Mimari Uygulamalarda Kullanimi (PhD thesis, Kocaeli
Universitesi, Fen Bilimleri Enstitiisti).

Chen, C., Wang, X., Wang, Y., Yang, D., Yao, F., Zhang, W., ...
Hu, D. (2020). Additive Manufacturing of Piezoelectric
Materials. Advanced Functional Materials, 30(52),
2005141.

Costalonga Martins, V., Cutajar, S., van der Hoven, C.,
Baszynski, P., & Dahy, H. (2020). FlexFlax stool:
validation of moldless fabrication of complex spatial
forms of natural fiber-reinforced polymer (NFRP)
structures through an integrative approach of tailored fiber
placement and coreless filament winding
techniques. Applied Sciences, 10(9), 3278.

Culler DE, Burd W (2007) A framework for extending computer
aided process planning to include business activities and
computer aided design and manufacturing (CAD/CAM)
data retrieval. Robot Comput Integr Manuf 23(3):339-
350

Dahy, H., Petrs, J., Bos, D. H., Baszynski, P., Habraken, A. P., &
Teuffel, P. M. (2019, October). BioMat Pavilion 2018:
development, fabrication and erection of a double curved
segmented shell from  biocomposite  elements.
In Proceedings of IASS Annual Symposia (Vol. 2019,
No. 20, pp. 1-10). International Association for Shell and
Spatial Structures (1ASS).

de Oliveira, M. J., Paio, A., Rato, V. M., & Carvdo, L. M. (2012).
A living system-Discursive wall. eWork and eBusiness in
Architecture, Engineering and Construction ECPPM
2012.

Elanchezhian, C., & Sundar, G. S. (2007). Computer aided
manufacturing. Firewall Media.

93



Akademik Perspektiften Mimarlik

Farin, G. (2002). Curves and surfaces for CAGD: A practical
guide (5th ed.). Morgan Kaufmann.

Fichtner, W., & Morf, M. (Eds.). (2012). VLSI CAD tools and
applications (Vol. 24). Springer Science & Business
Media.

Gershenfeld, N. (2005). Fab: The coming revolution on your
desktop—from  personal computers to personal
fabrication. Basic Books.

Groover MP, Zimmers EW (1984) CAD/CAM: computer-aided
design and manufacturing. Prentice-Hall, Englewood
Cliffs; London

Harris, S., & Harris, D. (2015). Digital design and computer
architecture. Morgan Kaufmann.

Iwamoto, L. (2009). Digital fabrications: Architectural and
material techniques. Princeton Architectural Press.

Kolarevic, B. (2001). Digital fabrication: manufacturing
architecture in the information age. Proceedings of the
twenty first annual conference of the Association for
Computer-Aided Design in Architecture, New York,
United States, 11-14 Ekim 2001.

Kolarevic, B. (2003). Architecture in the digital age. Design and
Manufacturing. Nueva York-Londres: Spon Press-Taylor
& Francis Group.

Liu T, Yu T, Wang W (2005) INC: a new type of computer
numerical control. In: Proceedings of the ninth
international conference on computer supported
cooperative work in design, IEEE 2:787-792.

Menges, A. (Ed.). (2012). Material computation: Higher
integration in morphogenetic design. John Wiley & Sons.

94



Akademik Perspektiften Mimarlik

Moneo R. “The Thing Called Architecture” in Cynthia Davidson
(ed.), Anything. New York: Anyone Corporation, 2001,
pp. 120-123.

Nguyen, M. T., Solueva, D., Spyridonos, E., & Dahy, H. (2022).
Mycomerge: fabrication of mycelium-based natural fiber
reinforced composites on a rattan
framework. Biomimetics, 7(2), 42.

Paio, A., Eloy, S., Rato, V. M., Resende, R., de Oliveira, M. J.
(2012). Prototyping Vitruvius, New Challenges: Digital
Education, Research and Practice. Nexus Network
Journal, 14(3), 409-429.

Pelzer, S., Aspock, L., Schroder, D., & Vorlander, M. (2014).
Integrating real-time room acoustics simulation into a cad
modeling software to enhance the architectural design
process. Buildings, 4(2), 113-138.

Peters, B., & Peters, T. (2018). Computing the environment:
Digital design tools for simulation and visualisation of
sustainable architecture. John Wiley & Sons.

Piegl, L. and Tiller, W. The NURBS Book, second edn.
(Springer) (1997).

Sarcar, M. M. M., Rao, K. M. & Narayan, K. L.
(2008). Computer aided design and manufacturing. PHI
Learning Pvt. Ltd.

Shah, J. J. (1991). Assessment of features technology. Computer-
aided design, 23(5), 331-343.

Shivegowda, M. D., Boonyasopon, P., Rangappa, S. M., &
Siengchin, S. (2022). A review on computer-aided design
and manufacturing  processes in  design and
architecture. Archives of Computational Methods in
Engineering, 29(6), 3973-3980.

95



Akademik Perspektiften Mimarlik

Spur G, Wentz W (1972) A system for direct numerical control
of machine tool. In:Proceedings of the twelfth
international machine tool design and research
conference. Palgrave: London, pp. 421-428

Spyridonos, E., Guo, Y., Pérez, M. G., & Dahy, H. (2024).
Geometrical and structural design development of an
active-bending structure from natural fibre pultruded
profiles: The LightPRO shell. Developments in the Built
Environment, 20, 100577.

Staneva NN (2008) Approaches for generating 3D solid models
in AutoCAD and solid works. J Eng 3:28-31

Oh, J. H. (2018). Recent advances in the reconstruction of cranio-
maxillofacial defects using computer-aided
design/computer-aided manufacturing. Maxillofacial
plastic and reconstructive surgery, 40(1), 2.

Oxman, N., & Keating, S. (2017). The age of entanglement: A
discourse on the digital and the material in architecture.
Architectural Design, 87(1), 16-23.
https://doi.org/10.1002/ad.2117

Oxman, R. (2010). Morphogenesis in the theory and methodology
of digital tectonics. Design Studies, 31(2), 129-146.
https://doi.org/10.1016/j.destud.2009.12.002

Woodbury, R. R. F. (2010). Elements of parametric design. (No
Title).

Wortmann, T., & Tunger, B. (2017). Differentiating parametric
design: Digital workflows in contemporary architecture
and construction. Design Studies, 52, 173-197.

XU, F. (2016). VULCAN: Closing the Loop in 3D-Printed
Architectural Design. Architectural Design, 86(5), 82-91.
https://doi.org/10.1002/ad.2093

96


https://doi.org/10.1002/ad.2117
https://doi.org/10.1016/j.destud.2009.12.002

Akademik Perspektiften Mimarlik

Xu X, Wang L, Newman ST (2011) Computer-aided process
planning—a critical review of recent developments and
future trends. Int J Comput Integr Manuf 24(1):1-31

Yu, J. C., Krizan, S., & Ishii, K. (1993). Computer-aided design
for manufacturing process selection. Journal of Intelligent
Manufacturing, 4, 199-208.

Yu, R., Gu, N., & Ostwald, M. J. (2022). Architects’ perceptions
about sustainable design practice and the support provided
for this by digital tools: a study in
Australia. Sustainability, 14(21), 13849.

Zechmeister, C., Hildebrandt, H., Duque Estrada, R. et al. Design
and development of natural fiber-timber hybrid beam
elements for sustainable construction. ARIN 4, 4 (2025).
https://doi.org/10.1007/s44223-025-00083-6

Zhou, Gy., Liu, Gj. (2013). Parametric Modeling Based on KBE
of CATIA. In: Zhong, Z. (eds) Proceedings of the
International Conference on Information Engineering and
Applications (IEA) 2012. Lecture Notes in Electrical
Engineering, vol 217. Springer, London.
https://doi.org/10.1007/978-1-4471-4850-0_74

97


https://doi.org/10.1007/s44223-025-00083-6
https://doi.org/10.1007/978-1-4471-4850-0_74

Akademik Perspektiften Mimarlik

YEREL DONUSUMUN MEKANSAL iZLERI:
MARDIN ARTUKLU iLCESi ORNEGINDE
BELEDIYECILIKTE MiMARLIK VE iMAR

POLITIKALARI

Zelal KUzU!?
Murat CAGLAYAN?

1. GIRIS

2000’li yillardan itibaren Tiirkiye’de yasanan ydnetsel
dontistimler, yerel yonetimlerin roliinii ve sorumluluk alanlarini
onemli Olclide genisletmistir. Bu siiregte, belediyeler yalnizca
altyapt hizmetleri sunan teknik birimler olmaktan ¢ikarak, ayni
zamanda kent estetigini, kiiltiirel miras1 ve toplumsal yapiy1
etkileyen temel aktorler haline gelmistir (Ersoy, 2021). Bu
doniisiim, kentsel mekan iretiminde mimarlik ve imar
faaliyetlerini stratejik araglar haline getirmistir. Mimarlik artik
sadece yapi iiretimi degil; toplumsal kimligin insasi, kiiltiirel
siirekliligin saglanmast ve mekansal adaletin tesisi gibi ¢ok
boyutlu islevleri de igermektedir (Giil & Uzun, 2017).

Yerel yonetimlerin bu kapsamda iistlendigi rollerden biri
de kentlerin tarihi kimligini bozmadan mekéansal gelisimi
yonetmektir. Ozellikle kiiltirel mirasa sahip kentlerde bu gérev
daha da karmasik hale gelmektedir. Mardin Artuklu ilgesi, ¢cok
katmanl kiiltiirel ve mimari dokusuyla, bu agidan Tiirkiye’nin

1 Mimar, Mardin Artuklu Universitesi, Lisansiistii Egitim Enstitiisii, Kiiltirel
Caligmalar  Anabilim Dali  Tezli Yiiksek Lisans Programi Ogrencisi,
zelallkuzu@gmail.com, ORCID: 0009-0005-8561-1605

2 Dr. Ogretim Uyesi, Mardin Artuklu Universitesi, Miih.-Mimarhik Fak. Mimarlik
Bolumi, muratcaglayan@artuklu.edu.tr, ORCID:0000-0001-7273-4888.
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en c¢arpict Orneklerinden biridir. Artuklu’da bir yandan
geleneksel tas mimarisi ve tarihi sokak dokusu korunmaya
calisilirken, diger yandan ¢agdas yasamin gerektirdigi yapilasma
ve altyapr faaliyetleri artarak sitirmektedir. Bu ikili yaps,
mimarlik ve imar uygulamalarinmi yalnizca teknik degil, ayni
zamanda sosyo-kiiltiirel bir miicadele alanina doniistirmektedir
(Y1ildirim, 2020).

Calisma, Mardin’in merkez ilgesi olan Artuklu’da, 2000
yilindan giiniimiize uzanan siirecte belediyecilik anlayisinda
yasanan degisimin, mimarlik ve imar faaliyetlerine yansimasini
incelemeyi amacglamaktadir. Bu baglamda, hem Tiirkiye
genelindeki yasal ve kurumsal doniisiimler hem de Artuklu
Belediyesi’nin planlama pratigi 6érnek alinarak yerel dinamikler
analiz edilecektir. S6z konusu faaliyetlerin yalnizca fiziksel
sonuclar1 degil, ayn1 zamanda kent kimligi, sosyo-kiiltiirel yap1
ve toplumsal aidiyet Gzerindeki etkileri de tartisilacaktir (Celik,
2022).

Aragtirmanin  dayandigi  temel varsayim, yerel
yonetimlerin sadece teknik birimler olarak degil, ayn1 zamanda
kiiltlirel mirasin tasiyicisi ve doniistiiriiciisii olduklaridir. Mimari
kararlar ve imar uygulamalari, bir yandan mekanin bi¢imsel
karakterini belirlerken, diger yandan toplumsal hafizayi, yasam
tarzlarin1 ve hatta kentlilerin kimlik insasin1 da etkiler (Kaya,
2021). Bu nedenle belediyelerin gergeklestirdigi her mimari
miidahale, kent estetiginden ¢ok daha fazlasini sekillendirme
potansiyeline sahiptir.

Artuklu Belediyesi 6rnegi, bu varsayimi test etmek ve
degerlendirmek i¢in anlamli bir laboratuvar islevi gérmektedir.
Ciinkii ilgcede hem tarihi koruma alanlari, hem yeni gelisen
konut alanlari, hem de turizm odakli mekansal doniisiim
projeleri ayn1 anda yiiriitiilmektedir. Dolayisiyla belediyenin
imar kararlari, yalnizca miihendislik ve mimarlik ekseninde
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degil; sosyoloji, kiiltiirel ¢aligmalar, hukuk ve yonetim bilimleri
gibi disiplinlerin kesisiminde degerlendirilmeyi hak etmektedir.

Calismanin genel gergevesi su sekilde 6zetlenebilir:

- 2000 sonras1 Tiirkiye’de belediyecilik ve planlama
anlayisinin doniisiimii,

- Mimarlik ve imar uygulamalarinin kiiltiirel etkileri,

- Mardin Artuklu Belediyesi’nin uygulamalar1 15181inda
bu doniisiimiin yerel 6lgekte analizi.

Arastirma, nitel veri toplama teknikleri (belge analizi,
gbozlem, vyar1 yapilandirllmis miilakat) ve gorsel analiz
yontemleri  kullanilarak — gergeklestirilmistir. Bdylece hem
belediyenin resmi belgeleri hem de sahada elde edilen bulgular
bir araya getirilerek ¢ok boyutlu bir analiz yapilmasi
hedeflenmistir (Demirtas, 2022). Bu ¢alisma; yerel yonetimlerin
mimarlik ve imar faaliyetlerini nasil donistiirdiigiinti, bu
doniisiimiin kent kimligi ve kiiltiirel hafiza iizerindeki etkilerini
anlamaya yonelik kuramsal ve ampirik bir temel olusturmay1
amaclamaktadir.

2. BELEDIYECILIKTE DONUSUM VE
PLANLAMA KULTURU

2.1. Tiirkiye’de Belediyecilik Anlayisinin Doniisiimii

Tiirkiye’de belediyecilik anlayisi, 6zellikle 1980 sonrasi
neoliberal politikalarin etkisiyle 6nemli bir doniisiim gegirmistir.
Ancak bu degisimin esas hiz kazandig1 dénem, 2000°1i yillardir.
Bu yillarda yapilan yasal reformlar, yerel yonetimlerin gérev ve
sorumluluklarini artirmig, mekansal planlama, sosyal hizmet,
cevre duzenlemesi ve kiltirel koruma gibi bircok alanda
belediyelere daha genis bir hareket alani tanimistir (Ersoy,
2021).
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Bu doniisimiin en belirgin adimi, 2005 yilinda yiiriirliige
giren 5393 sayili Belediye Kanunu’dur. Bu yasa ile birlikte
belediyelerin planlama sureclerindeki rolti daha belirgin hale
gelmis, kamu hizmeti iiretiminin yani sira sosyal refah, katilimc1
yonetim ve siirdiiriilebilirlik ilkeleri de belediyecilik anlayisina
entegre edilmistir (Keles, 2020). Aym sekilde, 5216 sayili
Biiyiiksehir Belediyesi Kanunu, mekansal planlamay1 daha {ist
Olcekli bir biitiinliikte ele almay1 amaglamis ve ilge belediyeleri
ile biiyiiksehir belediyeleri arasinda goérev paylagimi
tanimlamistir.

2.2. Belediyeler ve Planlama Kulturu

Geleneksel belediyecilikte imar faaliyetleri genellikle
ruhsatlandirma, yol agma ve altyapr saglama gibi islevsel
gorevlerle sinirliydi. Ancak gilinlimiizde planlama siireci, kent
vizyonunun gelistirilmesi, toplumsal ihtiyaclarin 6ngoriilmesi,
cevresel siirdiiriilebilirligin saglanmas1 ve kiiltiirel mirasin
korunmasi gibi ¢ok daha genis bir ¢ergeveye sahiptir (Gokge,
2018).

Belediyelerin bu doniisiime adapte olabilmesi i¢in
planlama kiiltiirinlin  gelismesi bliylilk O6nem tasimaktadir.
Planlama kiiltiirii, sadece teknik bilgi birikimi degil, ayni
zamanda yoOnetsel vizyon, kurumsal istikrar, disiplinler arasi is
birligi ve kamu yararin1 6nceleyen bir yaklagim gerektirir (Celik,
2022). Bu cergevede belediyeler artik sadece “imar plani yapan
kurumlar” degil, kentlesme politikalarin1 bi¢imlendiren, sosyal
adalet ilkelerini gozeten ve kiiltiirel siirekliligi koruyan aktorler
haline gelmektedir.

2.3. Artuklu Orneginde Planlama Pratikleri

Mardin Artuklu Belediyesi, 2000 sonrasi dénemde
yukarida aciklanan doniisiim dinamiklerini kismen de olsa
yansitan bir belediye profili ¢izmistir. Ilgede gergeklestirilen
1/5000 olgekli nazim imar planlari ve 1/1000 uygulama imar
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planlari, kentin biiylime egilimini, turizm potansiyelini ve
yerlesim baskisini1 dikkate alacak sekilde yeniden kurgulanmistir
(Celik, 2022).

Ancak bu planlarin  hazirlanma ve uygulanma
siireclerinde ¢esitli sorunlarla karsilasilmistir. Bunlarin basinda,
koruma alanlar ile yapilasma alanlarinin ¢akigmasi, miilkiyet
pargalanmalar1, teknik personel yetersizligi ve siyasi baskilar
gelmektedir (Yilmaz, 2020). Ayrica plan revizyonlarinin sik
yapilmasi, kentsel mekéanin siirekliligini zedeleyen bir unsur
olarak one cikmaktadir. Bu revizyonlar genellikle biitiinciil
mekansal yaklasimlar yerine, bireysel taleplere yanit veren
parsel bazli miidahaleler seklinde gerceklesmistir.

2.4. Planlama ve Demokratiklesme Iliskisi

Planlama  siireclerinin  demokratiklesmesi, cagdas
belediyeciligin en temel gostergelerinden biridir. Katilimci
planlama yaklagimi, yalnizca teknik uzmanlar tarafindan degil,
kent halki, sivil toplum kuruluslart ve meslek odalarinin
katkilartyla sekillenen bir yonetisim bi¢imi olarak goriilmektedir
(Ylcel, 2022).

Artuklu 6zelinde bu ilkenin uygulamada yeterince yer
bulmadig1 sdylenebilir. Planlama siirecleri ¢ogu zaman teknik
personel ve siyasi karar vericiler arasinda sekillenmekte; halkin
siirece katilhmi1 ise genellikle bilgilendirme diizeyinde
kalmaktadir. Oysa katiimcilifin etkin bir sekilde isletilmesi,
planlara duyulan giiveni artirmakta ve uygulama asamasindaki
toplumsal mesruiyeti giiclendirmektedir (Demirtas, 2021).

2.5. Kent Kimligi ve Planlama Kiiltiirii Tliskisi

Planlama siiregleri ayn1 zamanda kent kimliginin yeniden
uretildigi stireglerdir. Kentin fiziksel yapisini bigimlendiren
planlama kararlari, sosyal yapiyi, kiiltiirel degerleri ve tarihsel
stirekliligi de etkiler (Kurtulus, 2022). Bu nedenle planlama
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kiiltiirintin kent kimligi ile uyumlu, baglamsal ve biitiinciil
olmasi biiyiik 6nem tagimaktadir.

Mardin gibi ¢ok katmanli kiiltiirel ve mimari mirasa
sahip bir kentte, planlama kararlarinin tagidigi anlam daha da
derinlesmektedir. Kent silueti, sokak dokusu, yap1 ytiksekligi ve
malzeme kullanimi gibi unsurlar yalnizca estetik degil, kimliksel
bir anlam da tasir. Bu noktada planlama siireglerinin sadece
yapisal degil, ayn1 zamanda kiiltiirel ve simgesel yonleriyle ele
alinmas1 gereklidir (Yildirim, 2020).

3. MIiMARLIK VE iMARIN KENT KiMLIiGi
UZERINDEKI ETKIiSi

3.1. Mimarhgm Kimlik insasindaki Rolii

Mimarlik yalnizca yapi insa etme sanati degildir; aym
zamanda mekan1 big¢imlendirme yoluyla kimlik yaratma
pratigidir. Kentlerin fiziksel goriiniimleri, onlarin tarihsel,
kiiltiirel ve toplumsal karakterlerinin somutlastig1 alanlardir
(Gokee, 2018). Bu nedenle mimarlik, bir kentteki giindelik
yasam bigimlerini, mekansal aligkanliklart ve estetik degerleri
sekillendiren gii¢lii bir ara¢ olarak karsimiza ¢ikar.

Artuklu ilgesinde mimarlik, tarihsel dokunun tasiyicisi ve
giincel ihtiyaclarin karsilayicisi olarak ikili bir rol oynamaktadir.
Geleneksel tas mimarisi ile modern yapi tipolojileri arasindaki
iligki, bu ¢ifte islevi agikca ortaya koymaktadir. Her mimari
miidahale, kent bellegiyle ya uyumlu bir devamlilik kurmakta ya
da onu kesintiye ugratarak yeni bir anlati tiretmektedir (Celik,
2022).

3.2. imar Faaliyetlerinin Simgesel ve Sosyal Etkileri

Imar faaliyetleri genellikle teknik ve hukuki bir islem
olarak degerlendirilse de, bu uygulamalarin kent dokusu ve
kimligi tizerindeki etkileri ¢cok daha derindir. Bir sokakta yapilan
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yol genisletme c¢aligmasi, sadece ulagim konforunu degil; mekan
algisini, mabhalle iligkilerini ve hatta tarihsel siirekliligi
degistirebilir (Yildirim, 2020).

Artuklu’da gercgeklestirilen imar uygulamalari, 6zellikle
yeni yerlesim alanlarinda daha ¢ok niifusu barindirmak ve
hizmet alanlarin1 genisletmek amaciyla yapilmistir. Ancak bu
planlama bigimi zamanla kent siluetinde pargalanmalara neden
olmus; geleneksel ile modern arasinda mimari bir gerilim
dogurmustur (Demirtas, 2022). Ozellikle yiiksek katli yapilarla
tag mimarinin yan yana gelmesi, doku biitlinliigiinii zedeleyen
ornekler arasinda sayilabilir.

3.3. Tarihi Doku ile Uyumun Zorunlulugu

Mardin gibi UNESCO Diinya Miras1 Gegici Listesi'nde
yer alan bir kentte, tarihi dokunun korunmasi yalnizca kiiltiirel
bir sorumluluk degil, ayn1 zamanda mekansal bir zorunluluktur.
Koruma  kurullarinin  denetimi  altinda  gerceklestirilen
restorasyon, sokak sagliklastirma ve cephe iyilestirme projeleri,
bu amaca hizmet etmektedir (Erkan, 2021).

Ancak tarihi doku ile modern yasam ihtiyaglarimi bir
arada diisiinmek ¢ogu zaman zorlayici olmaktadir. Ornegin,
tarihi yapilar arasinda konumlanan modern turizm tesisleri ya da
sosyal konut projeleri, uygun tasarim ilke ve malzeme
kullanilmadiginda kent kimligine zarar verebilmektedir
(Sonmez,  2019).  Dolayisiyla  belediyelerin ~ mimari
midahalelerinde koruma ve yenilik arasinda denge kurabilme
kapasitesi biiyiik 6nem tagimaktadir.

3.4. Mimari Tasarimda Yerellik ve Katilbmcihik

Kent kimliginin korunmasinda yerel mimarlik
geleneklerinin yasatilmas1 hayati bir unsurdur. Bu, yalnizca
malzeme ve form acisindan degil; ayn1 zamanda mekanin
toplumsal islevi agisindan da degerlendirilmelidir. Ornegin,
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geleneksel Mardin evlerinde avlu sistemi yalnizca mimari bir
tercih degil, sosyal yagamin orgiitlenme bicimidir (Kaya, 2021).

Bu nedenle belediyelerin mimari projelerinde yerel
halkin yasam pratiklerini gozetmesi, katilimci bir tasarim
siirecine agik olmast gerekir. Ancak Artuklu Belediyesi’'nde
hayata gecirilen bazi projelerde, bu tiir bir toplumsal katilimin
yeterince saglanamadigi goriilmiistiir (Yiicel, 2022). Ozellikle
kamusal alan tasarimlarinda halkin beklentilerinin degil,
yatirimel baskisinin 6ne ¢iktigir drnekler, mimarligin toplumsal
islevini golgede birakmustir.

3.5. Mimari Mudahalelerin Uzun Vadeli Etkileri

Bir yapinin ya da projenin kent kimligi iizerindeki etkisi,
yalnizca insa edildigi donemde degil, sonraki kusaklara
aktardig1 izlerle Olgiiliir. Bu agidan bakildiginda, mimarlik
gelecegi bigimlendirme giiciine sahip bir kamusal istir. Ozellikle
tarihi kent merkezlerinde gercgeklestirilen her miidahale, yalnizca
bugiinii degil, ge¢misle kurulan bagi da yeniden tanimlar (Cetin,
2022).

Mardin Artuklu 6rneginde bu durum cok agik bir sekilde
gozlemlenmektedir. Yeni yerlesim bolgelerinde koruma
prensiplerinden uzaklagilmasi, mimari hafizanin zayiflamasina
neden olmus; kent kimligini tasiyan simgesel yapilarla yeni
yapilagsma alanlar1 arasinda anlam kopuklugu yaratmistir. Bu
kopukluk, kentlilerin yasadigt mekénla olan bagm da
zayiflatmakta, kamusal aidiyet duygusunu zedelemektedir.

4. KATILIMCILIK VE SURDURULEBILIRLIK
ACMAZI

4.1. Katilmci Planlamanin Kuramsal Temelleri

Katilimer planlama, 20. yilizyilin ortalarindan itibaren
kent yonetiminde etkinlik ve mesruiyet arayisinin bir sonucu
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olarak ortaya cikmistir. Bu yaklagim, planlama siirecinin
yalnizca teknik uzmanlar tarafindan degil, dogrudan etkilenen
halk kesimleriyle birlikte yurutilmesini savunur (Healey, 1997).
Katilimci planlama, karar alma siirecine halkin dahil edilmesiyle
hem daha kapsayici hem de daha siirdiiriilebilir kentler
yaratilmasini hedefler. Ancak uygulamada bu ideal, cogu zaman
kisith ve sembolik diizeyde gerceklesmektedir.

4.2. Artuklu’da Katihmcihigin Sinirlari

Mardin  Artuklu  Belediyesi orneginde, planlama
streclerinin genellikle teknik birimlerin ve siyasi aktorlerin
yonlendirmesiyle sekillendigi, halkin bu siire¢lere danisilan
degil, bilgilendirilen pozisyonda yer aldigi goézlemlenmistir
(Yiicel, 2022). Oysa oOzellikle kent estetigini ve yasam kalitesini
dogrudan etkileyen projelerde, yerel halkin giindelik yasam
pratikleri, mekansal ihtiyaclar1 ve sosyal beklentileri goz éniinde
bulundurulmadan yapilan planlamalar, mekana dair aidiyet
duygusunu zayiflatmaktadir (Demirtas, 2021).

Katilimeiligin etkisiz kaldig1 projelerin siirdiiriilebilirligi
de cogu zaman tartismali hale gelmektedir. Artuklu’da bazi
meydan, park ve sokak diizenleme projeleri, yeterli toplumsal
destek alinmadig i¢in ya kisa siirede islevsizlesmis ya da halk
tarafindan sahiplenilmemistir. Bu durum, katilimin yalnizca
danigsma toplantilariyla degil, karar alma mekanizmasinin bir
pargast  olacak  sekilde  kurumsallagmasi  gerektigini
gostermektedir (Arnstein, 1969).

4.3. Kattmin Oniindeki Engeller

Katilimciligin yerel diizeyde isler hale gelmemesinin
bircok nedeni bulunmaktadir. Bunlardan baslicalart:

- Yonetim kiiltiirlindeki hiyerarsik yapi: Tiirkiye’de
yerel yonetimlerde karar surecleri  genellikle
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merkeziyet¢i ve yukaridan asagiya isler. Bu yapi,
halkin etkin katilimin1 zorlastirir (Keles, 2020).

- Toplumsal orgiitlenme zayifligi: STK’lar, meslek
odalar1 ve mahalle orgiitlenmeleri gibi yapilar, karar
alma  sirecinde etkili  olabilecek  kurumsal
kapasitelerden yoksundur.

- Katilmin bir hak olarak degil, Lituf olarak
algilanmasi: Yerel halk ¢ogu zaman katilim1 bir hak
olarak degil, belediye tarafindan taninan gecici bir
imkan olarak gormekte; bu da katilim talebinin zayif
kalmasina yol agmaktadir.

4.4. Siirdiiriilebilir Planlama Yaklasimi ve Uygulama
Gergekligi

Stirdiiriilebilir planlama, dogal kaynaklarin verimli
kullanimi, enerji etkin yapilasma, cevresel koruma ve iklim
degisikligine uyum gibi hedefleri iceren biitlinciil bir
yaklasimdir. Ancak bu yaklagim, yalnizca teknik Onlemlerle
degil; aynm1 zamanda toplumsal katilim, ekonomik esitlik ve
kiiltiirel duyarlilik gibi degerlerle birlikte ele alindiginda islevsel
olur (Campbell, 1996).

Artuklu 6zelinde surdirilebilirlik hedeflerinin yeterince
kurumsallagsmadig1 gozlemlenmistir. Yeni yapilagsma alanlarinda
enerji verimli sistemlerin kullanilmamasi, yesil alanlarin
planlanmasima ragmen etkin bicimde gelistirilememesi ve atik
yonetimi politikalarinin - smnirli  kalmast bu duruma 6rnek
gosterilebilir (Celik, 2022). Ayrica mimari projelerde yerel iklim
kosullarina uygun tasarim ilke ve malzemeler yerine betonarme
yapilara yonelim, uzun vadede hem ¢evreye hem de kentsel
estetige zarar vermektedir (Demirtas, 2022).
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4 5. Siirdiiriilebilirlik ve Katilhmcilik Arasindaki
Etkilesim

Katilimcilik ve strdiiriilebilirlik, birbiriyle dogrudan
iliskili 1ki kavramdir. Katillm olmadan siirdiiriilebilirlik
saglanamaz; c¢linkii planlarin uzun vadeli uygulanabilirligi,
halkin sahiplenme diizeyiyle dogrudan iligkilidir (Innes &
Booher, 2004). Diger yandan siirdiiriilebilirlik hedefleri,
katilimer siiregler yoluyla daha kapsayici ve adil bigimde hayata
gegirilebilir.

Bu baglamda Artuklu gibi tarihi, cografi ve kiiltiirel
olarak 06zel konuma sahip yerlesimlerde, siirdiiriilebilirlik ve
katilimeilik ilkelerinin  birlikte diisliniilmesi gerekir. Aksi
takdirde hem doga hem Kkiiltiir zarar gormekte; yapilan her
planlama miidahalesi kisa vadeli, yiizeysel ve islevsiz
kalmaktadir.

5. ARTUKLU’DA IMAR UYGULAMALARI VE
SORUN ALANLARI

5.1. Kentsel Gelisim Egilimleri ve Imar Planlamasi

2000’1i yillardan itibaren Mardin Artuklu ilgesi, hem
niifus artist hem de mekansal yayilma agisindan biiylik bir
degisim siireci gecirmistir. Artuklu’nun merkezi konumu, idari
statiisii ve turizm potansiyeli, ilceyi bolgesel gd¢ ve yatirim
baskisinin hedefi haline getirmistir (Celik, 2022). Bu durum,
ozellikle kentsel yerlesim alanlarinin genigletilmesi, ulasim
aglarinin yeniden diizenlenmesi ve yeni kamusal alanlarin
olusturulmas: ihtiyacini dogurmustur.

Artuklu Belediyesi, bu gelismelere yanit olarak 1/5000
nazim imar plami1 ve 1/1000 uygulama imar planlarii yeniden
diizenlemis, bazi bolgelerde ilave imar planlar1 ve revizyon
calismalar gergeklestirmistir. Ancak bu planlarin uygulanmasi
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sirasinda ¢esitli yapisal ve isleyissel sorunlar yasanmigtir
(Demirtas, 2022).

5.2. Planlama ile Miilkiyet iliskisindeki
Uyusmazhiklar

Artuklu’da en Onemli sorun alanlarindan biri, plan
kararlar1 ile mevcut miilkiyet yapist arasindaki uyumsuzluktur.
Kentsel doniislim veya yeni yerlesim alanlar1 gelistirme
stireclerinde, miilkiyetin parcali olmasi, hisseli tapularin varlig
ya da belgesiz miilk kullaniminin yayginlig1 gibi nedenlerle plan
uygulamalar1 sekteye ugramaktadir (Korkmaz, 2021). Ozellikle
kiiltiirel miras alanlarindaki miilkiyet sorunlari, koruma amach
imar planlarinin etkinligini azaltmaktadir.

Bu baglamda planlamanin teknik bir eylem oldugu kadar
hukuki ve toplumsal yonleri olan bir siire¢ oldugu aciktir.
Belediyelerin yalnizca plan yapmalar1 degil, bu planlar1 sosyal
uzlasiyla uygulayabilecek mekanizmalar kurmalari
gerekmektedir (Yildiz, 2022).

5.3. Kacak Yapilasma ve Denetim Eksikligi

Artuklu’da yasanan bir diger 6nemli problem, kagak
yapilasmadaki artis ve bunun yeterince denetlenememesidir.
Ozellikle yeni gelisim alanlarinda ruhsatsiz yapilasmalarin
artmasi, plan biitlinliigiinii zedelemekte ve kentsel silueti bozucu
etki yaratmaktadir (Korkmaz, 2021). Kagak yapilarin yikimi ya
da yasal hale getirilmesi siire¢lerinde yasanan belirsizlikler, halk
arasinda imar uygulamalarina kars1 giivensizlik olusturmustur.

Ayrica yapt denetim sistemi ile yerel ydnetimler
arasindaki  koordinasyon  eksikligi, teknik  denetimin
zayiflamasina neden olmaktadir. Bu durum, sadece estetik degil,
aymi zamanda gilivenlik ve dayamiklilik agisindan da riskler
dogurmaktadir (Demirtas, 2021).
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5.4. Koruma ve Kalkinma Arasindaki Gerilim

Artuklu’nun tarihi dokusu, UNESCO Diinya Mirasi
adaylig1 siireciyle birlikte daha fazla dikkat ¢eker hale gelmistir.
Bu surecte, hem yerel hem de ulusal diizeyde koruma onlemleri
alimmis; ancak bu Onlemler, kimi zaman yatirim projeleriyle
catismistir (Erkan, 2021). Ozellikle turizm yatirimlari, tarihi
bolgelerde insa baskisini artirmis; bu da koruma ilkeleriyle
ekonomik beklentiler arasinda gerilim yaratmstir.

Belediyelerin hem yatirimciy: tesvik eden hem de tarihi
dokuyu koruyan bir planlama yaklasimi benimsemesi oldukca
zordur. Artuklu 6rneginde bu gerilim, kimi zaman koruma kurul
kararlarinin gecikmesine, kimi zaman da yatirim projelerinin
iptaline neden olmustur (Yilmaz, 2020).

5.5. Kamusal Alanlar ve Sosyal Mekanlarin
Planlanmasi

Artuklu Belediyesi’nin son yillarda gerceklestirdigi
meydan dlzenlemeleri, park projeleri ve kamusal alan
uygulamalari, gorsel ve sosyal islevsellik acisindan Onemli
katkilar sunmustur. Ancak bu projelerin bazilar1 kullanici
ihtiyaclarindan ve toplumsal taleplerden uzak bigimde, yalnizca
gorsel doniisiime odaklanmistir (Kurtulus, 2022).

Kamusal alanlarin basarili olabilmesi i¢in, yalnizca
fiziksel diizenlemelere degil, sosyal islevlerin ve kiiltiirel
etkilesimin desteklenmesine de ihtiya¢ vardir. Aksi takdirde bu
alanlar “mekansal bosluklar” olarak kalmakta, toplumsal aidiyet
yaratamamaktadir.

5.6. Plan Revizyonlarimin Sikhigi ve Parsel Bazh
Yaklasim

Artuklu’da plan revizyonlarinin sik olmasi, planlama
siireglerinde biitlinciil yaklagimlarin Oniinii tikayan bir diger
onemli sorundur. Bu revizyonlar ¢ogu zaman teknik gerekcelere
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degil, bireysel talepler ya da yatirim baskilarina dayali olarak
gerceklestirilmekte; boylece plan disiplini zayiflamaktadir
(Yildiz, 2022). Parsel bazli planlama uygulamalari, mahalle
Olceginde mekansal uyumsuzluklara ve sosyal kopukluklara
neden olmaktadir.

6. DEGERLENDIRME VE ANALIZ
6.1. Cok Katmanh Mekansal Dinamikler

Mardin Artuklu ilgesinde 2000’li yillardan bu yana
yasanan mekansal degisim, hem yapisal hem de kiiltiirel
diizlemde ¢ok katmanli bir donlisim siirecini ortaya
koymaktadir. Bu doniisiimde yerel yonetimlerin rolii kritik
onemdedir. Artuklu Belediyesi, artan niifus, biiyliyen yapilasma
ithtiyaci ve kiiltiirel mirasin korunmasi gibi ¢eliskili hedefleri es
zamanli olarak yonetme ¢abasi i¢inde olmustur (Celik, 2022).

Bu baglamda imar ve mimari uygulamalar, yalnizca
fiziksel diizenleme araglart degil, ayni zamanda ekonomik
kalkinma, kiiltiirel siireklilik ve sosyal esitlik hedeflerinin de
tagtyicisidir. Ancak uygulamada bu c¢ok katmanli hedeflerin
cogu zaman birbirini diglayacak bi¢imde konumlandigi ve
aralarinda gerilim yarattig1 goriilmektedir (Yildirim, 2020).
Ozellikle modern yapilasma baskist ile tarihi dokunun
korunmasi arasinda kurulamayan denge, mekansal kopuslara
neden olmaktadir.

6.2. Kurumsal Kapasite ve Teknik Donanim
Sorunlari

Artuklu Belediyesi’nin mekaénsal planlama
siireclerindeki kurumsal kapasitesi, birgok acgidan yetersiz
kalmaktadir. Teknik personel sayisinin azligi, planlarin
hazirlanma ve uygulanma siirecinde dis paydaslara (6rnegin 6zel
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planlama ofisleri) bagimlilig1 artirmakta; bu da yerel ihtiyaglarin
dogru tanimlanmasini zorlagtirmaktadir (Demirtas, 2022).

Ayrica koruma kurullari, belediye meclisi, yap1 denetim
birimleri ve il¢e halki arasinda yeterli iletisim ve
koordinasyonun kurulamamasi, karar alma siireglerinin
gecikmesine ve kimi zaman planlarin islevsizlesmesine neden
olmaktadir. Bu durum, Artuklu’da planlama siire¢lerinin
yalnizca teknik  degil, yoOnetsel olarak da yeniden
yapilandirilmasi gerektigini gostermektedir.

6.3. Kent Kimligi ve Aidiyet Uzerine Etkiler

Mimarlik ve imar uygulamalari, kent kimligi tizerinde
kalic1 izler birakir. Artuklu’da modernlesme c¢abalar1 ¢ogu
zaman tarihl dokunun baglamindan kopuk bir bigimde geligsmis;
bu da kentli bireylerin mekanla kurdugu aidiyet bagini
zayiflatmistir - (Kurtulus, 2022). Ozellikle yeni yapilasma
alanlarinin geleneksel doku ile mekansal ve simgesel biitiinliik
kuramamasi, kentte homojen olmayan bir  gorinti
yaratmaktadir.

Kentin bellegiyle bag kuran, simgesel anlam tasiyan
mekanlarin korunamamasi, kentli bireylerin hem fiziksel hem de
duygusal anlamda yerinden edilme hissi yasamasina neden
olabilmektedir. Bu durum sadece estetik degil, ayn1 zamanda
sosyolojik bir sorundur.

6.4. Katihmeihi@in ve Siirdiiriilebilirligin Yetersizligi

Yapilan degerlendirmeler gdstermektedir ki, Artuklu
Belediyesi’nin mimarlik ve imar faaliyetlerinde katilimcilik
ilkesi biiyiik 6l¢iide sinirl kalmis; stirdiirtilebilirlik hedefleri ise
daha ¢ok kavramsal diizeyde var olmustur (Yiicel, 2022).
Planlama siireglerinde halkin yalnizca bilgilendirilmesi,
demokratik yonetisim anlayist ile ¢elismektedir. Oysa yerel
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halkin bilgi ve deneyimi, planlama siirecine deger katan 6nemli
bir kaynaktir.

Ayni sekilde siirdiiriilebilirlik ilkelerinin (6rnegin yerel
malzeme kullanimi, iklime uygun tasarim, ekolojik hassasiyet)
belediyenin projelerinde sistematik olarak géz ©6nlnde
bulundurulmadig1 goriilmektedir. Bu durum, uzun vadede
cevresel sorunlara ve kaynak israfina yol agmaktadir (Demirtas,

2021).

6.5. Coziim Odakh Oneriler

Bu baglamda Artuklu ilgesindeki imar ve mimarlik
faaliyetlerinin daha etkili ve biitlinciil bir yapiya
kavugabilmesi i¢in asagidaki oneriler gelistirilebilir:
Katilimer Planlama Mekanizmalart  Kurulmalidir:
Mahalle meclisleri, yerel forumlar ve halk danisma
kurullar1 gibi yapilar aracilifiyla halkin planlama
strecine dogrudan katilim1 saglanmalidir.

Kurumsal Kapasite Artirilmalidir: Teknik personel
sayis1 artirtlmali, mimarlik, sehir planlama, sosyoloji
ve ¢evre miihendisligi gibi disiplinler arasi ekiplerle
calisiimalidir.

Koruma ve Yenileme Arasinda Biitiinciil Stratejiler
Gelistirilmelidir: Modern yapilasma baskisinin
koruma ilkeleriyle ¢elismeyecegi, baglamsal tasarimi
On planda tutan yaklasimlar benimsenmelidir.
Siirdiiriilebilir  Tasarim ilkeleri Zorunlu Hale
Getirilmelidir: Yeni projelerde enerji etkin yapi
tasarimi, su tasarrufu, dogal aydinlatma gibi g¢evre
dostu ¢oziimler sart kosulmalidir.

Plan Revizyonlar1 Sistematik Hale Getirilmelidir:
Parsel bazli ve rastlantisal revizyonlar yerine,
donemsel olarak giincellenen, seffaf ve biitiinciil
revizyon siiregleri tantmlanmalidir.

113



Akademik Perspektiften Mimarlik

7. SONUC

Bu ¢alisma, Mardin Artuklu ilgesi orneginde 2000°li
yillardan giinlimiize belediyecilikte mimarhik ve imar
faaliyetlerinin doniisiimiinii ele alarak, yerel yoOnetimlerin
mekansal planlama sureclerindeki rollni cok boyutlu bir
cercevede analiz etmeyi amaglamistir. Bulgular, Artuklu
Belediyesi’nin mimarlik ve imar uygulamalarinin yalnizca
fiziksel kentsel doniisiim {iretmedigini; ayni zamanda kiiltiirel
streklilik, toplumsal aidiyet, cevresel surdurulebilirlik ve
yonetisim gibi alanlarda da etkili oldugunu ortaya koymaktadir.

Oncelikle, Tiirkiye’de belediyecilik anlayisinm 2000’1i
yillardan itibaren gecirdigi doniistim, yerel yOnetimlerin
planlama alanindaki sorumluluklarin1 hem genisletmis hem de
derinlestirmistir. Ancak bu yetki genislemesi, kurumsal kapasite
ve yerel uygulama diizeyinde yeterince desteklenmediginde,
mekansal planlama siireglerinde ¢esitli tikanmalar ve celigkiler
dogurmaktadir (Ersoy, 2021; Celik, 2022). Artuklu 6rneginde de
benzer bir durum gozlemlenmis; planlama siireclerinin teknik
boyutu 6ne ¢ikarken, toplumsal katilim, kiiltiirel hassasiyet ve
strddrulebilirlik ikinci planda kalmistir.

Imar faaliyetlerinde karsilasilan miilkiyet sorunlari,
kacak yapilagma, parsel bazli plan revizyonlari ve tarihi doku ile
modern yapilasma arasindaki gerilim, kentteki mekansal
biitiinliigli tehdit eden temel sorunlar arasinda yer almaktadir
(Korkmaz, 2021; Yildiz, 2022). Bu sorunlar, yalnizca fiziksel
mekan iretiminin degil; ayn1 zamanda kentsel adaletin, sosyal
uyumun ve tarihsel siirekliligin de zarar gOrmesine neden
olmaktadir.

Mimarlik alaninda ise, geleneksel Mardin tag mimarisi
ile cagdas yapilasma bicimleri arasindaki uyumsuzluk, kent
kimligini zedeleyen bir doniisiim yaratmaktadir. Kamusal
alanlarin tasariminda yerellikten wuzaklasilmast ve estetik
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kayginin sosyal islevin dniine gegmesi, halkin kent mekanlariyla
kurdugu bagda zayiflamalara yol agmaktadir (Kurtulus, 2022;
Yildirim, 2020).

Katilimcilik  ilkesi  acisindan  degerlendirildiginde,
Artuklu Belediyesi’nin planlama siire¢lerinde halkin etkin
bicimde yer almadigi, damisma mekanizmalarinin sembolik
diizeyde kaldig1 anlasilmaktadir (Yiicel, 2022). Siirdiirtilebilirlik
konusunda ise planlamanin kavramsal diizeyde bu ilkeleri
benimsemesine ragmen, uygulamada enerji etkinlik, ekolojik
denge, iklime duyarlilik gibi ilkelerin yeterince karsilik
bulmadigi goriilmektedir (Demirtas, 2021).

Sonug olarak, Mardin Artuklu ilgesinde belediyecilikte
mimarlik ve imar faaliyetlerinin daha etkili ve biitiinciil bicimde
yiritiilebilmesi i¢in asagidaki ilkelere dayali bir yonetisim
anlayis1 onerilmektedir:

- Butincil ve uzun vadeli mekansal vizyon
gelistirilmelidir. Planlama sadece imar uygulamasi
degil, kiiltiirel ve sosyal stratejinin de bir pargasi
olarak kurgulanmalidir.

- Yerel halkin bilgi ve deneyimi, katilimci
platformlarla karar silreclerine dahil edilmelidir.
Mahalle dizeyinde mikro-planlamalar
desteklenmelidir.

- Kiiltiire] miras ve modern yasam gereksinimleri
arasinda baglamsal c¢oziimler gelistirilmelidir. Her
yeni yapi, kentin tarihsel bellegiyle estetik ve iglevsel
uyum i¢inde olmalidir.

- Kurumsal kapasite artirilmali, teknik uzmanlik ve
disiplinler arasi is birligi giiclendirilmelidir.

- Sdrdaralebilirlik ilkeleri, zorunlu ve o6lc¢ilebilir hale
getirilerek tum plan ve projelere entegre edilmelidir.
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Bu yaklagimlar benimsendigi takdirde, Mardin Artuklu
gibi tarihi ve kiiltiirel agidan 6zel nitelikler tasiyan kentlerin,
yalnizca bugiliniin ihtiyaglarina degil, gelecek kusaklarin da
degerlerine karst sorumluluk tasiyan adil, yasanabilir ve 6zgiin
mekanlar iiretmesi miimkiin olacaktir.
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