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Along with the development of computer technologies and computer-aided design
(CAD)/ computer-aided Manufacturing (CAM) technologies, digital tools are
increasingly adapted in architectural design. Digital tools are no longer limited to
two-dimensional drafting or final presentation; they have become tools that can assist
design thinking and producing. The emerging of those tools opened up new
opportunities by allowing the production and construction of very complex forms
that were until recently very difficult to achieve. The consequences of the changes
brought about by the introduction of CAD/CAM technologies in building design and
construction are likely to be profound, as the historic relationship between
architecture and its means of production is increasingly being challenged by new

digitally driven processes of design, fabrication and construction.

With the emergence of new factors and standards of modern architecture such as
body perceptions and smooth surfaces, architecture today has become unrestricted
Contrary to what had existed previously. Where there is no restriction limits the
formation of voids and coexistence with, in addition to the factors sensual of the
human body is now possible to be one of the key elements for the formation of the
void and architectural form in general. The integration of design, analysis,
construction process by the aid of digital technology reduced the “gap between
designing and producing that opened up when designers began to make drawings” as

observed by Mitchell and McCullough, [1995].



The study attempts to trace the development of architectural form in the last decade,
specifically focusing on form in digital architecture. It investigates the recently
thoughts, methods and design process in digital architecture; also estimating the

effects of technology on today’s architecture.

Studying the form in digital architecture has been chosen for several reasons. Firstly,
the improvement in the field of architecture can be realized on the new methods and
design techniques which based on the three dimensional modeling and visualization.
Thus; the emerging of these methods expands our abilities to create, to perceive, to
express and compose architectural form. Secondly, the role of computer technology
in architecture has gained a marked significance and led to a different approach to
physical production/construction; so studying in this context would reconfigure the
relationship between technology and production. Finally, above all, defining the
process of digital design still somehow blurry to some designers, engineering and
even the educated architects because of the gap between designing and production.
Because of that; the study trying to finalize and reduce the gaps between designing
and producing of digital form by reordering the early stages of the design process till

the fabrication stage.

This research aims to understanding the procedures of architectural form by using the
techniques of digital technology starting from thoughts ending with production. For
instance; studying the recently thoughts of contemporary architects who are
involving in the case of improving the form in architecture would clearly identify the
form in digital architecture as well as the aid of digital technology for making any
type of complicated form possible to be built. Thus; the research will finalize the
tools and methods of digital form which used while creating any type of architectural
form, also will summarize the digital fabrication procedures that made the form
possible to build. the strategical study of the thesis will focus on the form from
different view of studies; the first one is studying the importance and basic elements
of architectural form. Secondly; understanding the new concepts, methods and
techniques from the view of digital architecture. thirdly; Classifying digital design
tools both in terms of design and fabrication. Then studying the digital Production
process. Finally practcing digital form by analizing the recently thoughs and work of
diferent architects.
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Bilgisayar teknolojileri ve bilgisayar-destekli-tasarim (CAD)/ bilgisayar-destekli-
imalat (CAM) teknolojilerinin gelisimiyle, mimari tasarimda sayisal araglarin
kullanim1 artmugtir. Sayisal araglar artik yalnizca iki boyutlu ¢izim ya da sunus ile
siirli degillerdir; tasarimda diisiinmeye ve liretime yardim edebilen araclar haline
gelmiglerdir. Bu araglarin dogusu, cok karmasik bicimlerin yakin zamana kadar
oldukg¢a zor olan iiretimlerini ve ingasin1 olanakli hale getirmek icin yeni firsatlar
yaratmistir. Bina tasarimi ve insasinda CAD/CAM teknolojilerinin baslamasiyla
olusan degisimin sonuclari, tasarim ile uygulama arasindaki tarihsel iliski, yeni
sayisal tasarim ve insa islemleri baglaminda baglaminda derinlesmektedir. Mitchell
and McCullough [1995] a g0re, sayisal teknolojinin yardimiyla tasarim, analiz ve
insa islemlerinin birbirleriyle biitiinlesmesi, tasarimcinin heniiz ¢izim yapma
siirecinin bagindayken tasarimlama ile iiretme arasinda olusan ugurumu yok etmesini

saglanmaktadir.

Calismada, oOzellikle sayisal mimarlikta bigim iizerine yogunlagmak iizere, gecen
ylizyi1lda mimari bi¢imin gelisiminin izini siirmek amaglanmaktadir. Yakin zamanda
sayisal mimarlikta giindemde olan diislinceler, yontemler ve tasarimlama iglemleri
aragtiritlmakta; ayni zamanda teknolojinin bugiiniin mimarlig1 tizerindeki etkileri goz

onldnde bulundurulmaktadir.



Tezimizde sayisal mimarlikta bigcim {iizerine calisilmasinin pek c¢ok nedeni
bulunmaktadir. Oncelikle, mimarlik alaninda gelisim, ii¢ boyutlu modelleme ve
zihinde canlandirmaya dayali yeni ydntemler ve tasarim teknikleri iizerinden
kavranabilmektedir. Bu yontemlerin gelisimi yaratma, algilama, anlatma ve mimari
bicimi olusturma yeteneklerimizi arttirmaktadir. Ikinci olarak, bilgisayar
teknolojisinin mimarliktaki rolii biiyiikk 6nem kazanmakta ve fiziksel iiretime/ingaya
farklt bir yaklasim olusturmada oOnciiliik etmektedir; bu nedenle bu baglamda
calisma, teknoloji ile iiretim arasindaki iliskiyi yeniden sekillendirmektedir. Son
olarak, her seyin lizerinde, sayisal tasarim islemlerini tanimlamak, tasarimlama ve
uygulama arasindaki ug¢urum nedeniyle bazi tasarimcilar, muhendisler ve hatta
egitimli mimarlar i¢in hala bir sekilde belirsizlik tagimaktadir. Bu nedenle, tez
calismamiz, sayisal bicimin tasarimi ile uygulamasi arasindaki ugurumu azaltmaya
yonelik olarak ilk asamadan uygulama asamasinin sonuna kadar tiim asamalari

diizenli bir sekilde aciga ¢ikartmaktadir.

Bu arastirmada, diislinceden baglamak iizere uygulamaya kadar sayisal teknolojilerin
teknikleri kullanilarak, mimari bigime ait islemlerin anlasilmasi amaglanmaktadir.
Ornek olarak; mimarlikta bigimi gelistirmeye yonelik calisan cagdas mimarlarin yeni
diisiinceleri lizerine calisma, bi¢imi ve her tir karmasik bigimin insa edilmesini
mimkiin kilan sayisal mimarhigin yardimimi net olarak tanimlayacaktir. Boylece;
arastirmamiz, her tiir sayisal bi¢imin yaratilmasinda kullanilan ara¢ ve yontemlerin
anlatilmasiyla, ayn1 zamanda bi¢imin insa edilmesini miimkiin kilan sayisal iiretim

islemlerinin 6zetlenmesiyle sona erecektir.

Tezimiz, farkli bakis acilar1 baglaminda bi¢cim iizerinde yogunlagmaktadir; ilki
mimari bicimin 6nemi ve temel elemanlarinin calisilmasidir. Ikinci olarak yeni
kavramlarin, yontemlerin ve tekniklerin mimarlik baglaminda anlasilmasi
calisilacaktir. Ugiincii olarak; sayisal tasarim araglari tasarim ve uygulama
baglaminda smiflandirilacaktir. Daha sonra sayisal uygulama islemi incelenecektir.
Son olarak, farkli mimarlara ait yeni diislince ve projeler incelenerek sayisal bigimin

uygulanmasina ait biitiinsel bir goriis elde edilmesi saglanacaktir.
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Anahtar kelimeler: CAD/CAM, sayisal mimarlik, sayisal bi¢im, mimarlikta
bilgisayar teknikleri, sayisal tasarim araclari, sayisal tasarim yontemleri, sayisal

zincir, “CNC” bilgisayar sayisal denetimi, “RP” hizl1 prototiplestirme, sayisal iiretim.
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