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ABSTRACT

ADAPTATION OF BUCA HOUSE PLAN TYPOLOGY THROUGH SHAPE
GRAMMAR

Ergin, Erdem

Architecture Master’s Program

Advisor: Assoc. Prof. Dr. Giizden VARINLIOGLU

August, 2020

This thesis aims to create contemporary housing plans through the adaptation
of traditional housing plan features. In this context, the Buca region of Izmir has been
selected as the study area. It examines the plan features of Traditional Turkish Houses
and focuses on the Traditional Buca House. It examines the work plan fiction in terms
of space organization. In order to achieve this adaptation, it investigates modern houses
in an exploration of the concept of modern life. It proposes an adaptation of traditional
residential properties to create a modern residential type. This process involves the use
of shape grammar computational design method. This study reveals the traditional
Buca House space organization plans, and also the standards needed for modern

lifestyles.

Keywords: shape grammar, traditional house plan, Buca House, architectural

language, space organization



OZET

BUCA EVI PLAN TiPOLOJISININ BICIM GRAMERI UYARLAMASI

Ergin, Erdem

Mimarlik Yiiksek Lisans Programi

Tez Danismani: Dog. Dr. Giizden VARINLIOGLU

Agustos, 2020

Bu tez, geleneksel konut plani 6zelliklerinin uyarlanmasiyla ¢agdas konut
planlar1 olusturmay1 amaclar. Bu baglamda Izmir’in Buca bélgesini ¢alisma alani
olarak secer. Geleneksel Tiirk Evleri’nin plan 6zelliklerini inceler ve Geleneksel Buca
Evi ilizerinde odaklanir. Caligma plan kurgusunu, mekan organizasyonu ozelinde
inceler. Glinlimiize adapte edebilmek icin modern yasamin tanimini arastirir ve
modern evleri inceler. Geleneksel konut 6zelliklerini modern yasama uygun yeni
konut tipine adapte eder. Calisma bu islemi bi¢im grameri hesaplamali tasarim
yontemi ile yapar. Calisma sonucunda Geleneksel Buca Evi mekan organizasyonu

kurallaria sahip ve modern yagamin standartlarina uygun plan tipleri ortaya ¢ikar.

Anahtar kelimeler: Bigim grameri, geleneksel konut plani, Buca Evi, mimari dil,

mekan organizasyonu
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CHAPTER 1: INTRODUCTION

Turkish House book of Cengiz Bektas (1996, p. 9) begins with an eighty-years-old
master's question on one of his trips to Anatolia to get to know the home culture of the
author. “How do you design the work?”” According to the master's answer, if a person
has decided to build a house in the Antalya region, he will send a sack of wheat to the
master's house. The master thus understands that the person wants to build a house for
him. If the master wants to do the job, he accepts the wheat. Thus, the relationship
between the two families starts to get to know the master family. The master gets
information about the economic situation of the employer, family structure, number of
children and plans. The employer also informs the master of his wishes by showing
them a known sample. When Cengiz Bektas asked the master, “What if he shows

something bad?”” he is surprised by the answer:

“There was nothing bad to show. ” (Bektas, 1996, p. 9)

Turkish Geography has a rich culture of construction techniques and space
organization (Bektas, 1996). Why are the typologies of houses emerging in today's
Turkish geography different from the knowledge and cultural values of the past? How
are the traditional home typologies suitable for modern life created by defining these
differences? The thesis examines the plan organization of the Traditional Buca House
built between the end of the 18th century and the beginning of the nineteenth century

in the Buca region of Izmir.

1.1. Buca House

The eastern shores of the Mediterranean have long been called the Levant. This word
comes from the French word lever and the Latin word levare, which means “the rising
of the sun” (Akkurt, 2004). Over time, it refers to the coastal parts of Anatolia and
Syria, Greece and Egypt, and the Middle East after the 16th century. The states
established by France, which invaded Syria in 1918, are called “The Levant States”
(Bilginperk, 1999). Since the international maritime companies used the name Levant
in the 16th century, the Europeans working or representing them were called

Levantine. Over time, this term referred to all the Europeans who were born and raised
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in the Ottoman country. Cities such as Izmir, Istanbul, Alexandria, Thessaloniki,
Beirut, where the Levantines settled, were suitable places for trade with their strategic

importance, convenient climate, safety, and peaceful situations (Akkurt, 2004).

Levantines migrate to Anatolia for commercial purposes from lItaly, France, Malta,
Spain and Catalonia in Europe. This community coexists with the Ottoman people and
culture. For this reason, Levantines were important for Izmir to become a European
city at the end of the nineteenth century. Levantine residential architecture includes
both Levantine culture and Traditional Turkish House (TTH) forms and
characteristics. It reflects Europe as architectural style, construction techniques and
material and TTH as space organization (Erpi, 1987). This study examines the selected

houses of Levantine families and the Buca house with shape grammar method.

Sedad Hakki Eldem studies with the classification method, Giilen Cagdas studies with
computational methodologies and TTH architecture (Guzelci, 2012). This study
analyses the architectural language of the Traditional Buca House, its specific context
and the traditional architecture of the Buca region. On this basis, this study investigates
the architectural importance of Levantine houses in terms of Levantine culture and
TTH. The theoretical results of this study are based on defining the relationship
between Levantine culture and traditional Turkish architecture. The study examines
this relationship with the shape grammar previously used by TTH houses by Gilen

Cagdas (1996). Compares space organizations over the main floor plans of the houses.

1.2. Shape Grammar

Shape grammars are graphical production systems that provide a formal mechanism
for creating compositions based on shapes and spatial relationships between them.
Specifying methods to replace certain parts of the shapes with other parts achieves
these production systems (Liew, 2002). In the calculation put forward by Stiny and
Gips in 1972, the concept of shape grammar is defined as a class of production system
based on the first shape and the rules of transformation that can be applied in recursion.
A shape consists of a finite collection of unlabelled points, lines, planes, areas, or
solids. There are two types of shape grammar: analytical and original. Used to describe

and analyse historical styles such as analytical grammars, Chinese ice ray lattice design



languages (Stiny, 1977), Palladian villas (Stiny, and Michael, 1978), Hepplewhite
chairs (Knight, 1980), Japanese tea rooms (Knight, 1981), Frank Lloyd Wright’s
Prairie houses (Koning, and Eizenberg, 1981) and Queen Anne houses (Flemming,
1987), among others. In contrast, the original grammar relates to the production of new
and original designs. For example, Cagdas (1996) draws a shape grammar map and
produces self-contained algorithms. Thus, in addition to previous examples of an
analytic function, computer-aided design tools can create original designs. In 1983,
using a situation that focused on the transformation of Frank Lloyd Wright's Prairie
houses into Usonian houses, Knight (1981) showed how changes in basic grammars

explain stylistic evolution in art and design.

Over the past thirty years, a few scientists who have used the grammatical concept of
morphology have studied the concept of stylistic evolution and introduced the idea of
grammatical transformation. These include Knight's (1981) seminal work on the
transformation of Wright's Prairie houses to Usonian houses, Chase, and Ahmad's
(2005) design hybridity calculation, and Eloy, and Duarte's (2011) adaptation of
existing house types to meet contemporary needs, Duarte, and Coutinho on Alberti's
(2011) classical Portuguese architecture and Benrds, et al. (2018) on the phenomenon

of hybridity in architectural languages.

Colakoglu (2001) evaluates the traditional home fabric in Bosnia and Herzegovina in
terms of morphology and proposes a methodology for the design of contemporary
homes based on hayat houses in 2001. In a local context, Cagdas (1996) presents
parametric shape grammar rules to develop TTH using sets of shape rules to be
renewed. Torus (2011), with home plans, a city of Mardin in Turkey's southeastern
border runs as private. On a larger scale, Dinger et al. (2014), for public housing with
the relationship between designers and users that require an innovative approach for
producing variations multifamily residential housing in Turkey proposes to increase

the efficiency of the use of computational tools.

This thesis is mainly concerned with the use of shape grammar to describe the
influence of local Buca houses architecture in the context of the Buca region in

traditional Turkish architecture. The reason why shape grammar is used in this study



is that there is no study on Traditional Buca House (TBH). The absence of any research

using shape grammar in TBH reveals the originality of this study.

1.3. Methodology

Shape grammar is a method used to analyse space organizations and to generate new
types of plans. There are studies focused on Traditional Turkish House. Cagdas (1996)
makes a general analysis about TTH. Colakoglu (2001) studies Bosna Houses, Giizelci
(2012) studies Amasya Houses and Torus (2011) studies Mardin Houses. This study
examines Buca Houses. Studies on the house in the Buca region do not analyse with
shape grammar. Previous studies define the plan organizations and schemes of Buca
House. In addition, studies classify the structures according to their physical properties
and not to mind the TTH relationship (Glzelci, 2012). In this study, examining the
Buca houses classified according to the Traditional Buca House type with the method
of shape grammar increases the originality of the thesis.

The thesis creates the plan type of New Buca House in five steps. Firstly, examines
the traditional Turkish House plan types, features and space organization. Secondly, it
examines the local Buca House plan types and space organization. Thirdly, examines
the plan types and spatial organization of TOKI houses, which are the current housing
types in Buca. Fourthly, analyses the local Buca House plan types with the shape
grammar. Fifthly, the thesis adapts the plan features of TTH to New Buca House plan
types and transforms them into modern housing types with the parameters of the

existing area calculations.

1.4. Chapters in Brief

The first part of the thesis describes the study as a theoretical background, defines the
problems and determines the goals (Figure 1). It also examines the residential

structure, cultural identity and local definitions through the literature.

The thesis examines the housing definitions and examples within the scope of the
theoretical background in the second part. The study examines the TBH structures that

have TTH characteristics in the determined Buca region. It focuses on changes and



features from the past to the present. In addition, this section examines the space
organization charts of modern house. The study compares Buca House with modern

living standards in this section.

In the third section, the study explains the shape grammar method for the work of New
Buca House (NBH). It makes literature review and definitions within the theoretical

background of the method.

In the fourth section, the study brings together the shape grammar of NBH and the
space organization data that emerge because of the standards brought by today's life.
After this process, traditional space organization charts and plan typologies suitable

for modern life occur.

In the fifth chapter, the study discusses the thesis results. The study examines the
mutual relations between housing and culture. It also evaluates the effects of daily life

on space organization and housing type and makes predictions about future studies.
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In the 21st century, architects design the plan types and space organizations of the
houses used according to the needs of the modern era. However, the approach and
design of the house changes. The study explains the modern concept and the modern
era to explain the reasons for this development (Figure 2). In this section, the examples
selected to describe modern architecture are classified as those with similar
characteristics to TTH in the literature (Kahya, 2017). The study focuses on TTH after
examining examples of modern architecture. The thesis examines the types of plan and
space organization within its scope. The study then narrows the focus and examines
traditional types of housing in the Buca region. Thus, the study explains the target area
of the thesis. The thesis examines TOKI housing types as the most frequently used
housing type in Buca today to use in the next plan adaptation phase. TOKI takes the
area calculations of the spaces from the housing plans. Thus, the study analyses the

areas of spaces that need modern life.

2.1. Definition of Terms

The study focuses on adapting the traditional type of residence to the standards of
modern life. In order to realize the adaptation process, it defines the modern concept
and examines its relationship with tradition. The study examines the definitions and
relations of modern and modern derivative concepts. It describes the effects of modern
approach on residential design. It then establishes the link between modern and

traditional. Thus, the study explains the act of adapting traditional to modern.

2.1.1. Modern

The etymological origin of the modern is Latin. It consists of the words modo and
hodie. Latin modo means recently, now or fashion. Hodie means today. The literature
defines the word modern as the fashion of the day in Latin. The term first appears in
the form of the Latin modernus in the 5th century (Bagce, 2004). This information
shows that the modern approach is not a new concept that has emerged in recent
centuries and has been discussed since the 5th century. In the literature reviews of the
20th century and beyond, the word modern refers to the transition between the old and

the new.



The main feature of the modern is that it creates a structure independent of previous
traditional systems. Thus, it defines what is old and what is new. Berman (1992)
divides the formation process of modern thought into three periods. In the first period
that started with the 16th century and continued until the beginning of the 18th century,
people begin to perceive modern life as new. The second period begins with the birth
of modern society because of the 1789 French Revolution. Those who became a
modern society during this period, including the nineteenth century, know what it
means to live materially and spiritually in non-modern worlds. In the third period that
started with the 20th century, the modernization process dominates most of the world.
Despite great advances in art and thought, expanding modern society is increasingly

divided into segments with different languages and ideas (Berman, 1992).

2.1.2. Modernity

The universal, innovative and pioneering features of the modern concept constitute the
first criteria of transition to modernity. The literature defines modernity as the lifestyle
in which humanity has recently changed along the line of development, and especially
the cultural value and social relations that European society after the Renaissance and
Enlightenment periods gained (Demir, and Acar, 1992). However, if this is taken as a
historical process and beginning, modernity is the social life and organization forms
that emerged in Europe in the seventeenth century and then spread all over the world
(Giddens, 1992).

According to Tanyeli (1997), modernity is the state of individuals who try to change
the conditions of existence with consciousness. There is no such consciousness in the
pre-modern era and the pre-modern information infrastructure does not include the
problem of cultural change. Cultural change is always present. Society and individuals
cannot realize that they are changing (Tanyeli, 1997).

According to Heynen (1999), the most important feature of modernity is criticism.
Humankind argues that he can manage his destiny using his mind and make sense of
the world and the universe through rational methods. Mind and human are central
elements. With the decline of religion from social life, the salvation of humans and

science is essential. Modernity assumes that man will increase his knowledge of nature



and himself by using his mind. Thanks to its ever-increasing knowledge, human beings
can rebuild a society for their benefit (Heynen, 1999).

According to Hermann Bahr (1890), modernity takes a romantic approach. Zur Kritik
der Moderne (1890) talks about bad living conditions such as poverty, sickness and
pollution that emerged under the influence of the Industrial Revolution. It indicates
dissatisfaction with this transformation. Along with these issues, the origin of
architecture and debates about New Architecture arise. Hermann Bahr speaks of
modernity as an effort that has not been adopted outside the individual. Defines the
individual as a phenomenon that life abandons. Le Corbusier (1923) defines modernity
as establishing new things, breaking with traditions. According to Habermas (1994),
modernity is not based on anything other than itself. While forming its principles, it

does not base the main facts such as tradition, religion and culture.

The thesis study, which aims to adapt to the housing plan type suitable for modern life,
examines the concepts of modern and modernity. The emergence of the modern and
subsequent modernity approach defines the effects that determine modern life (Bagce,
2004).

2.1.3. Age of Enlightenment

Modernity is not a period of limited and precise definitions. It is a historical flow based
on reason. Transition to modernity is a result of important revolutions and interactions.
One of the most important of these is Newton's scientific revolution. Newton
discovered the Universal Weight Law and lays the foundation for a new worldview
(Berman, 1992). Newton argues that only mathematics can express the truth and the
universe and empirical tools and inductive methods can explain that nature. Humanity
understands the importance of individual gains in the Age of Enlightenment. In order
for a person to be fully liberated, their talents and creativity must emerge. Since
humanity is a self-sufficient being, it rejects any outside intervention or policy that

limits its actions (Berman, 1992).

The idea of enlightenment forms the intellectual infrastructure of modernity. It is also

a result of the Renaissance and Reform movements (Cengizkan, 2002). Therefore, it
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requires an evaluation in connection with the Renaissance and Reform processes.
Innovations such as the discovery of the new world and the invention of the compass
lead to changes and new insights in all European social institutions. The emergence of
a rational thinking structure changes people's worldviews, beliefs, desires and social
lives. Thus, rational thought puts the individual at the centre because of medieval
religious discourse and sovereignty relations. Galileo opposes the church and declares
the only real understanding of the world centred. It reveals a solar-centred
understanding of the universe. Thus, instead of theological knowledge, mathematical

data begin to be used to explain the universe.

2.1.4. Modernism

Modernism corresponds to a certain moment of modernity. Although there was no
consensus at the beginning of modernism, in the nineteenth century, Hegel described
modernity with a new age. Hegel's ideas are about progress and the individual. The
enlightenment, which evokes the last period according to the term Hegel, begins with
the French Revolution. According to Hegel, the task of philosophy is not to look at the

past and the future, but to look at the present and eternity.

The terms modern and modernity come together with the concept of modernization.
The literature defines modernization as a tendency towards constant enlightenment

under the leadership of science and reason.

According to Weber (2015), there is a clear link between Western rationalism and
modernity. Weber says that modernization does not mean rationalization. For Weber,
modernization may include rationalization. Weber links the development of modern
society to this rationalization process. New structures of society are determined
through the organizational center of the capitalist enterprise and bureaucratic state

apparatus.

Modernization takes place under the influence of economic relations and state
mechanisms. Traditional life begins to unravel under the influence of state and
capitalism. This inter-rational rationalism does not fully affect modernization.

However, traditions and norms change (Swartz, 2015).
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New city types and typologies emerge with modernism. Urban plans, hospitals,
prisons, multi-storey and elevator commercial areas, shopping malls are emerging. The
development of modernization accelerates with new production techniques. Steam
engines increased production possibilities and facilitating the production of main
materials such as iron, steel and glass have a positive effect on acceleration (Berman,
1992).

At the beginning of the 20th century, issues such as establishment of central authority,
increase in production and formation of national identity gained importance. The
development of the idea of modernity leads to the contrast between historical values
and rationalism. Rational norms gain value. The 20th century is an important breaking
point for the circulation of architectural knowledge. With the development of
photography and visual recording systems, the photographs of the buildings reach
many people in a short time. Thus, it gains importance in terms of architectural

aesthetics and fame (Berman, 1992).

In the 20th century, the question arises, "What should be the new language of the new
architecture?" Le Corbusier (1923) talks about the organization of the city in his book
Contemporary City. It recommends the use of cars and elevators. In addition, Fuller
recommends mass-produced homes this century. Another group suggests completely
mobile cities. Wright proposes a hierarchical solution with Broadacre City and
technological tools. However, he does not believe in being single-centred and cares
about the individual. The discussion of architecture in the 20th century is the content
of the new language of the new architecture. It should emerge to an architectural
surface. The school that tells important things about the form, Bauhaus emerges.
Bauhaus aims to combine design with the possibilities of the machine. The school
provides design and formatting training based on common aesthetic values in different
arts. As a result, it aims to develop a new architectural perspective and support the new

requirements of the period.

Between the years 1920-1930, structure types discussions arise. Constructors choose
to design lightweight structures. According to them, the three elements of the new
architecture of the new century should be lightness, simplicity and transparency.

Indicates that this form is against vehicles, not form. Le Corbusier (1923) takes a
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different approach with five points of architecture. For example, asymmetry is more
important for Bauhaus. Le Corbusier cares about the fourth dimension and indoor
experience. He develops projects by working with a filmmaker. Likewise, Le
Corbusier's five points of architecture adopts new approaches such as free planning of

the ground floor plan, tape windows, roof gardens and free facade identification.

Space is an important element in modern architecture and shape grammar method. The
features and perception of the space give character to the plan setup. Some of the

spatial definitions in the literature are as follows:

e Space is the place that separates people from the environment to a significant
extent and is defined to continue their actions. (Hasol, 2008, p. 344)

e It is possible to consider the space in various ways. It is a stage in which all
actions are carried out. It is also the whole of the relationships that living things
establish with each other. It is a multi-dimensional perception and experience.
It is a whole with life and cannot be considered separately (Demirkaya, 1999).

e Space is the main actor in architecture. (Zevi, 1957, p. 22)

e According to Bruno Zevi, architecture is the interior where the design lives and
experiences. In summary, it is part of the area covered. As he believes, it's not

just a series of heights, widths, and depths (Ozer, 2004).

According to Lefebvre (1984), it is necessary to understand what is new from the word
modernity and what innovation indicates. It is a magnificent, temporary, self-
proclaimed and applauding adventure. At the same time, modernity, which
compensates for the stagnation and dilemmas of everyday life, cannot deprive itself of
the passion for adventure. Lefebvre defines consumer society as bureaucratic
manipulation of daily life. Therefore, past and tradition are forgotten. Thus, a local

lifestyle arises.

At the end of the nineteenth century, artists and architects tried to protect their work
from traditional influences. The approach of the architecture, which appeared with
form and function, was dominant. Therefore, choosing materials with simple and clear

lines has become an important design criterion, avoiding unnecessary decoration. All
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these changes are taking place in the world is likely to affect the modernization process
in Turkey. In this modernization process, the family structure of the society and the
life of the individual are also affected. Traditional Turkish family in Turkey to discuss
the modern family issues should be examined. At least three generations live together
in the traditional Turkish family structure (Bektas, 1996). These can be listed as
mother, father, child and grandchild. Thus, the family shares the difficulties in living
conditions. Sekam (2010) defines this family type as extended family. In the extended
family, it becomes easier to transfer cultural accumulation between generations. The
structure of society remains local. The family-type brought by modern life can be
defined as a single-family (Sekam, 2010). The transfer of cultural heritage in this type

of family is more limited than in the extended-family.

According to Kiglkerman, the house is a restrictive and protective living environment
where living things can meet their needs such as shelter, protection, hiding and privacy
(Kigukerman, 2007). In the first definition, it examines not as an architectural, but as
an element of natural balance. Different examples in the literature mention the

relationship between user and practitioner.

According to Kuban (2013), the house is the joint product of the user and the
practitioner in terms of concept and structure. The carpenter, stonemason and other
craftsmen combine their skills to create the house according to the wishes of the users.
Thus, it reflects the common mind and aesthetic tendencies of the society.

The study describes the modern understanding of life by explaining the modern. It
defines the development of modern house types and the formation of space
organizations. It aims to create an infrastructure for modern home and modern life
definitions to be used in the continuation of the thesis. In addition to modern life,
family structure, people's working systems, transportation systems and social life also
change over time. Because of all these parameters, the study shapes traditional home

types around a modern house type.
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Users expect the house to adapt to modern living standards. Architects design housing
plans suitable for changing living conditions. Thus, the approach to abandon tradition,
which is a requirement of the modern approach, also manifests itself in housing design.
New types of housing are emerging in modern architecture. The study focuses on TTH
and TBH. For this reason, the study chooses house examples in modern architecture

according to this scope.

2.2. House in Modern Architecture

Leading architects and their works, who played an important role in the formation of
modern architecture, set the stage for the formation of the architecture of the period.
In modern architecture, the designer aims to make life easier for the residential user.
For this purpose, the designer establishes visual and audio connections between the
main spaces and side areas. In this way, it aims to ensure that the user's actions in the
space are healthy and efficient (Ozer, 2004).

Two of the new approaches in twentieth-century architecture are directly related to
space organization. The first is free planimetry, which allows the formation of free
space. The second is a functionalist plan that differs according to the actions in the
space. In this approach, the space sections can be of varying size and hierarchy
depending on the functional provision. Alexander Klein is one of the pioneers of this
approach (Burkut, 2014).

In this section, the study describes houses similar to traditional Turkish houses as plan
features in the literature. It compares the houses under the headings of plan, sofa
location, and center point and space organization (Figure 3). On the sofa location row,
in all plans, the sofa is at a point connecting all the spaces in the main floor plan. The
diagram defines that the central point of the main floor plan is located in the sofa.
When examining the analysis of the work space organization, it determines the

presence of the sofa as the central element.

15



Villa Savoye

Winslow House

Schwob House

Martin House

Harley Bradley House

' gl % .. } S = 7 | o
&y = -
Losczfr?on *E[L 7‘ 7 Lr ‘ . LJ 1\‘ 4‘7 ‘i 7”""J L_ ﬁ—] J—
i | B -
Lk ﬂ N,y gl | =
o JTF ‘ By (@ =D | L)
LA i oh) ) L 4‘_‘ = 0 = I
/a =
= e ® @ Q9
& © ®
Org: f . ‘ . . . . ' @ .
P o O - o O o

Figure 3: Space Organization Features of Selected Modern Houses

2.2.1. Villa Savoye

Le Corbusier designed Villa Savoye in Poissy, France in 1929 (Baker, et al., 1987).
Under the influence of the industrial revolution and mechanization, Le Corbusier
(1923, p. 54) advocates, "Home is a machine for living". He believes that the perfect

design and application concept in the production systems of the period should be in

architecture.

“Nobody can ignore the aesthetic approach of the modern industry. Construction
and machine designs are proportionate, more robust and different in material. Indeed,
some of these machines and houses are real works of art. This includes the number

and layout. ” (Le Corbusier, 1923, p. 89)

In summary, Le Corbusier's point of view argues that the relationship between human
and home should change. Mass production targets a more social life with housing. In

this case, he states that social life will be healthier and more moral with the machine

body.
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Le Corbusier (1931) describes the principles of modern architecture with five
elements. The pilots, vertical carriers that separate the building's mass from the ground,
show that the building belongs to modern architecture. It makes free plan design with
the space organization designed independently from the carrier system. Likewise, the
facade design is independent of the carrier. Horizontal band windows are common
elements in the facade. Finally, Le Corbusier aims to regain the natural space lost in

nature with the garden it positions on the roof.

Le Corbusier prefers basic materials for the standardization of modern architecture.
The use of materials is mostly concrete, glass and metal. The dominant colours are
brown on furniture, black and grey on windows and doors, and white on the walls (Le
Corbusier, 1931).

Designed as one of the main examples of Modern Architecture by Le Corbusier, Villa
Savoye has many common principles with the TTH. It is, therefore, an important
example of this study. The building has two floors and the entire ground floor is
defined as the service areas, entrance and living spaces as in the organization of the
TTH. The first floor, the main floor, consists of spaces arranged around the hall. Spaces
are plain and useful. According to Kortan, it is possible to compare Villa Savoye's

principles with Turkish architecture (Kortan, 1992).

“There is never an approach to repeating the forms of the past. Wide eaves and tile
roofs, not bay windows, perhaps the most important tradition of Turkish architecture

is in this structure: being innovative and contemporary.” (Kortan, 1992, p. 270)

2.2.2. Winslow House

Frank L. Wright designed William H. Winslow House in 1893, is in Illinois, USA.
This house is Wright's early example of modernism (Kahya, 2017). There is a central
element in the space organization of the house. This element is similar to the sofa at
TTH. The name of this central place in modern architecture is the living room. This
area provides inter-room relations. Kitchen, library and porch spaces are connected
with the living room. Vertical and horizontal circulation elements are also associated

with the living room.
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There is a living area separated by steps at the entrance of Winslow House. This place
is similar to the eyvan in TTH as it is related to the sofa. Another similar point is the
large padded seating arrangement in the corner of the living room. This area is a few

steps above the ground.

2.2.3. Schwob House

Le Corbusier designed the Schwob House and Auguste Schwob built this house in
Switzerland in 1916 (Kahya, 2017). European architectural literature defines this
house as the Turkish House (Kortan, 1992). Unlike the Le Corbusier style, there are

no tape windows and horizontal facade elements.

When the space organization of Schwob House is examined, it is one of Le Corbusier's
early free-plan experiments. Space organization defines the hierarchy between rooms.
The living room on the ground floor is the central element. The living room connects

the spaces. Thus, TTH shows similar features to the sofa.

Le Corbusier uses the Domino system. This system consists of concrete slabs
supported by a series of thin pillars and stairs on the sides creating an open floor plan
that expands the structure. In addition, the purpose of this system is to design houses

that are more cost-effective and easier to manufacture.

2.2.4. Martin House

Frank L. Wright designed Martin House in 1903 in New York, USA (Kahya, 2017).
When examining the general features of the house, a strong horizontal plan and wide-
eaves roofs draw attention. The study defines a central area when the organization of
the space is examined on the plan. This area is the living room. The role of the living
room in the organization of the space and its position in the plan is similar to the sofa
at TTH. Sizak (2007) explains the similarities between the plan scheme of
Aynalikavak Mansion and that of Martin House. The spaces are connected with the
middle sofa. There are common living areas, service areas, garage and warehouse on

the ground floor. There are private rooms on the upper floor (Sizak, 2007).
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2.2.5. Harley Bradley House

Frank L. Wright designed The Harley Bradley House in 1900 (Kahya, 2017) by Frank
L. Wright. The building is in the state of Illinois, USA. It is one of Wright's Praire style
designs. When examined as a mass, it displays an impressive stance with its wide
eaves, wooden mouldings and eye-catching frames. Indoor spaces are bright and

spacious.

The study examines the organization of space and defines the relations between spaces.
Spaces are connected to each other with a central element. This element is the living
room. As in the other four examples in this section, the living room in this example is
similar to the sofa in TTH (Sizak, 2007).

Bradley House, also Sedad Hakk1 Eldem mentioned, shows that TTH affected Wright.
When the drawings in Wasmuth Album are examined, the location of the main living
area, interior decoration, window sizes and relationships reflect the interior design at
TTH (Sizak, 2007).

2.3. Traditional Turkish House

According to Sedad Hakk1 Eldem, Traditional Turkish House (TTH) is a type of house
that has been formed in the Rumeli and Anatolian regions within the borders of the
Old Ottoman Empire and has continued for five hundred years and is characterized by
its features (Figure 4). Despite different and regional developments, Eldem explains
that the main Turkish civilization that forms the Ottoman house is the life and home
culture (Eldem, 1968).
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Figure 4: Ottoman Empire Map (Source: Norman, 1993)
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According to Cansever, TTH is the structure implemented in Anatolia with a light
wooden skeleton building technique that carries the traces of the nomadic cultural
tradition. It is widely applied in a wide geographical area in the Balkans, Caucasus,
Caspian Region and Crimea within the vast borders of the Ottoman Empire (Cansever,
2002).

According to Kuban, TTH is a type of residence that has been responding to the needs
of the Turkish people for centuries, showing the shape and plan characteristics that are
suitable for the traditional Turkish family's life culture and traditions (Kuban, 1976).
Kiglkerman focuses on TTH history. It examines lifestyles from the nomadic period
to the settlement period and beyond (Bozdogan, 1995). Kii¢likerman discusses the
formal and conceptual relationships between the room and the tent (Figure 5). It
examines the space elements in TTH. Explains spatial hierarchy and relationships in
detail. The study examines how TTH interacts with natural, physical and economic
factors (Klgukerman, 2007).
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Figure 5: Tent and room (Source: Kicikerman, 2007)

Sozen and Eruzun’s study examines the environmental and cultural conditions that
determine the formation of TTH. It explains the house units consisting of room, sofa,
service area and floors. The study describes the development of house types including
sofas, outer sofas, inner sofas, middle sofas. It explains the regional distributions of
TTH in Anatolia and Rumelia (S6zen, and Eruzun, 1992).
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The foundations of the TTH culture are based on the time spent in tents in nomadic
communities in the Central Asian steppes. It improves the life of the tent by following
the multi-purpose usage features. Therefore, even today, there are cases when such

rooms can meet human needs (Eruzun, 1986).

In nomadic Turkish culture, tents are called otag. Each tent is the only place that meets
housing needs. According to Cansever (1994), the concept of the room comes from
independent living units of ozag. He advocates that this structure of TTH was created
by meeting the rooms. The rooms are in integrity with their independent assets. The
oldest example of TTH is the type of plan created by combining two rooms. The oven
room is functionally similar. This is because both are designed and formatted

specifically for multi-purpose use (Cansever, 2002).

2.3.1. Environmental Features of Traditional Turkish House

Tent life is reflected in settled life in TTH formation. Practical and rational solutions
attract attention. The design develops from the inside out. TTH is based on human size
and scale movements. It also takes into account the topography and environmental
conditions in the preparation of the space organization and structural system.

TTH positioning seems to be unplanned at first sight, but settlements taking into
account environmental factors. It settles on the slopes to prevent damage from water.
On slopes, TTH is arranged so as not to hide each other's view (Figure 6). Thus, mutual

respect arises. It also efficiently directs sunlight to the home.
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Figure 6: Positioning of Traditional Turkish House (Source: Gilinay, 1999)

Generally, there are symbolic structures of the city such as fountains, schools, places
of worship and baths around them, and the settlements of these structures differ
between regions. These differences create local settlement characters (Eyice, 2005).
The slope, pavement material, dimensions of the streets are designed for a person and
a load-bearing animal. The urban fabric has been enriched with dead-end streets and
private roads. The orientation of the streets and houses in different directions makes

each house an independent element (Cansever, 2002).

When the topography aspect of TTH is examined, it is seen that the ground floors
change according to adaptation. Regardless of the topography, upper floors are
standard. The features of the ground floor have regional differences according to
environmental conditions. Because of this situation, differences occur in TTH ground
floor plans (Kugiikerman, 2007). When the study examines the cross-sectional
properties, it determines that the mezzanine floor of the TTH is ventilated from the
ground floor and the upper floor. Thus, it provides the natural air conditioning of the
summer room. According to Altiner, and Budak (1997), TTH is a wooden structure
traditionally separated from the natural ground, suspended from wooden posts and
heavy stone walls. He also defines TTH as a cubic geometry based on irregular walls
(Altiner, and Budak, 1997).
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TTH is compatible with nature and respects the environment due to its structure. The
fact that the structures do not interfere with each other shows the importance of privacy
in the home. Elements such as inner gardens and birdhouses are the result of the habit

of living in nature (Cansever, 1994).

2.3.2. Spatial Features of Traditional Turkish House

TTH, in its most basic form, is a single storey. However, the number of floors increases
with users’ needs and time. However, the main floor is unique and is the top floor of
the house (Eldem, 1968). The main floor rises to get lighter and dominate the view.
The ground floor is not a living space. There are functions such as barn, storage,
haystack on the ground. In some neighbourhoods, the ground floor is associated with
the street for commercial functions over time. However, it is generally without
windows. There is a mezzanine floor between the ground floor and the first floor. The
height of this floor is lower than the main floor. This coat is suitable for daily use and
winter. They have few windows and are smaller than the main floor windows. These
intermediate floors have gained importance since the nineteenth century and are
regarded as the main floor with their height and plans. However, the most important
floor is on the top floor (Eldem, 1968).

When the facade character of TTH is examined, there are two different types of the
facade. The facade associated with the street is inward and closed. The need for privacy
plays an important role in the formation of the street front. Facing the garden or
courtyard, the facade is more transparent than the street facade. Thus, the balance

between internal and external is maintained (Bozkurt, and Altingekig, 2013).

2.3.3. Plan in Traditional Turkish House

According to Sedad Hakki Eldem, the main element that constitutes the spatial setup
of TTH is the sofa. Sofa is the central unit that connects the rooms. If one side of the
sofa is open to the outside, it is called an eyvan. It is an important feature that
distinguishes TTH from European houses. In addition to creating a connection between
rooms, the Sofa is used as a meeting and ceremonial area for users. Eyvan is added to

the plan chart with the outer sofa.
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After this planning, there are plan types that include inner sofa and middle sofa. Eldem
classifies the plan types of TTH (Figure 7). TTH plan types are without sofa, outer

sofa, inner sofa and middle sofa (Eldem, 1968).
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Figure 7: House Types of Traditional Turkish House (Source: Eldem, 1968)
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2.3.3.1. Without Sofa

In TTH, there is no connection between rooms without sofa plan type. Each room is
arranged separately. This plan is seen in buildings surrounded by walls in the garden.
The number of floors may increase. In this case, a staircase in the courtyard provides

access to the upper floors.

2.3.3.2. Outer Sofa

TTH in outer sofa, the connection between the rooms is provided by common space.
This intermediate space is a sofa. The fact that the areas directly related to nature such
as courtyards and gardens have a sharp connection with the interiors throughout the
four seasons affect comfort. The sofa, in this case, is an important factor in maintaining
the balance between outdoor and indoor (Kiiguikerman, 2007). Sofa is a nice place to
cool off on hot summer days. It acts as a buffer as a dry area in cold and rainy days in

winter.

2.3.3.3. Inner Sofa

Inner sofa is the most common plan type seen in the Traditional Turkish House. All
rooms are connected to the sofa. Sofa is the central element of space organization. It
is the most useful plan type as it is suitable for use in all seasons. When the space
organization is examined, the plan is used efficiently. Thus, this plan type is more
economical than other plan types. It is common in crowded cities and towns. The sofa
in the plan with an inner sofa is the most valuable place of the house. On one or both
ends of the sofa, there are places known by special names such as kiosks and seki.
These places have the function of sitting and gathering (Eldem, 1968).

2.3.3.4. Middle Sofa

Middle sofa is a specialized type of inner sofa. Eldem classifies this type as a different
plan type. Plans become square with the definition of sofa. Room, cellar, Kkitchen,
eyvan and stairs are arranged around the sofa. Sofas initially have sharp corners. But

then the corners are broken to get octagonal, polygonal or oval shapes.
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2.3.4. Section in Traditional Turkish House

When the floors are examined in TTH, the ground floor is the service floor (Figure 8).
On this floor, there are service areas, interior garden, living and courtyard. The
mezzanine is like a buffer between the ground floor and the first floor. The main floor
is located upstairs. If possible, the attic is used for seasonal needs. There is vertical
continuity from the bottom up in the department (Kigctkerman, 2007). In addition, it
creates a rich cross-sectional character with its wide eaves on the TTH roof, bay
windows on the main floor and architectural dimensions compatible with neighbouring

structures.

The thesis study covers the space organization and plan geometry of TTH. There are
no sections, facades and three dimensions in the continuation of the study. Relations

between floors are defined through the plan using vertical circulation elements.

Main Floor

Mezzanine Floor
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Figure 8: Section of Traditional Turkish House (Source: Eldem, 1968)

2.4. Traditional Buca House

There are European groups in Izmir at the end of the nineteenth and the beginning of
the 20th century. It is possible to see the influence of European culture in daily life. At

the same time, Ottoman culture is dominant in the city. Therefore, it can be said that
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the city has Eastern and Western characteristics. European society between these
periods is examined in two groups. The first group is Europeans who are foreign to
Ottoman culture for commercial, administrative, cultural and religious purposes. The

second group is called the Levantines (Akkurt, 2004).

Countries on the eastern Mediterranean coast are identified with the word Levant.
Communities living in these regions are called Levantine. According to Erpi,
Levantines are Europeans who came to Izmir for commercial purposes and created a

common culture by marrying local people (Erpi, 1987).

Levantines engaged in trade and migrated to Anatolia to trade with merchants from
European countries. Some of them are born and raised in Anatolia. This community
lives a common life with the Ottoman people and culture. For this reason, Levantines
are important in expanding the trade network of Izmir and becoming a city with

Western culture at the end of the nineteenth century (Akkurt, 2004).

Diversity in the social structure also affects cultural and physical settlements. It causes
the formation of religious, cultural and socio-economic regions in the city plan. In the
literature review, the city of Izmir was an Eastern Mediterranean port city in the 17th
century (Akkurt, 2004). Starting from Pagos Mountain, it spreads to the lzmir
seashore. There are Turkish, Jewish-Armenian and French-English-Dutch-Italian,
respectively, from the slope of the mountain to the coast. These different groups

constitute the differences and cultural diversity in urban structuring.

Before the 1763 Izmir Fire, European community houses were located on Frenk Street,
which developed parallel to the Harbour of izmir (Figure 9). After the fire, Levantine
groups settle in different parts of izmir (Pnar, 2001). Thus, the city centre expanded.
The typology of the surrounding settlements is different from the central housing
types. Large gardens and well-kept houses attract Levantines' attention. Then the
population in Bornova, Buca, Pimarbasi, Seydikdy, Karsiyaka, Goztepe and Karatas
regions are increasing. The dock area is the region where Levantines live the most after

the fire. Levantines are moved to Bornova and Buca settlements.

27



BORNOVA=L

4 KARSFYAKA ~
e P

Figure 9: Map of Izmir (Source: Sandi-Zayek, 2014)

The name Buca comes from Greek language (Akkurt, 2004). This means vuzas or
bovios, which means a small village on the edge. It is located in the northeast of Izmir.
The city centre and the suburban order are together in Buca. Street layouts are in the
city centre. However, building typology consists of suburban buildings. Erpi (1987)
mentions that the physical development of the Buca settlement is from north to south.
When the historical features of the settlement are examined, it can be said that the
architectural constructs, material types and system features belong to a western
architectural approach. The density in the residential areas is in the living areas of the
Levantines. There are household typologies according to the income scale. High-
income groups have large gardens and rich homes with landscaping. Middle and low-

income groups have houses with a grid layout (Erpi, 1987).

When the demographic structure of Buca is examined in the late nineteenth century,
in addition to the Levantine group, the migration of Muslim groups from the Balkans
is also important. After the Balkan War of 1912-1913, Buca became a settlement

affected by the 1922 stock exchange. Thus, it had a demographic structure that
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resembled the multinational structure of the Ottoman Empire. This multinational
structure causes differences in housing typologies to emerge. The house type reflecting
the Ottoman life culture, which is also mentioned in the TTH definition, shows itself

here.

2.4.1. Features and Examples of Buca House

Erpi examines the people living in Buca in two groups. These are Levantines with high
economic level and local people with low economic level. House types are also two
groups in line with this economic classification. The first is the houses where the locals
live, which are the same as the plan and space organization. The study defines these
houses as the local Buca House. These houses constitute the general features of the
city texture of Buca. Plan charts develop on a similar template. The building types
repeat themselves within the urban texture. This is due not to architectural aesthetic
anxiety, but the needs program. The space organization of the houses is formed
according to this program of needs. Secondly, Levantine mansions, which differ from
the first group in terms of organization of facade, plan and space. Such houses have
different plan and space organizations. Because they are few and differ from each
other, Buca does not affect the urban texture.

2.4.1.1. Local Buca Houses

In local Buca houses, the entrance is usually higher than the road level. It provides this
height with stairs between eighty centimetres and hundred centimetres. Space
organization identifies entrances from the ground floor or through the garden. The
basement under the ground floor generally has a warehouse function. However,
according to topography, in some cases, users use the basement as a living area. In
these examples, the basement entrance is not inside the house, it is from the basement
door located below the ground floor entrance. The basement floor generally has
windows to get light and fresh air from the outside. There are iron bars on the windows
(Koseoglu, and Korkmaz, 2011).

The local Buca House emphasizes the entrance by enclosing the ground floor niche

raised by stairs. This height is formed by a threshold in some examples and three steps
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overflowing in the street in some examples. It defines the landing and the door in front
of the entrance door. The sofa, where the entrance is connected, connects the rooms
on the ground floor. The sofa in Buca House has the same meaning and function as in
the Turkish House. Sofa is the most used element of the house throughout the day
(Erpi, 1987).

Similar to TTH, plan typology in Buca House is shaped according to the place of the
sofa in the plan and its relationship with the outdoor space. The rooms and the street
gate are connected with the sofa. Vertical circulation elements are on the sofa. Erpi
(1987) defines the plan types as; middle sofa (a), side sofa (b) and outer sofa (c) (Figure
10).

Figure 10: Sofa Types of Buca House (Source: Bilginperk, 1999)

In space organization, the entrance floor is usually the outer sofa or the side sofa. Some
examples with a two-storey asymmetric plan feature the ground floor exterior sofa. In
these examples, the upper floor has the feature of a middle sofa. The layout of the sofas
affects space organization and the facade. In single and double storey symmetrical
structures, the sofa is in the middle. The space organization also defines the table as
the living room. Wet areas are located together and generally in connection with the
outside garden. The rooms lined up around the sofa have no functions separated by
certain definitions. All rooms have functions such as bedroom, living room. Bedrooms
are upstairs as the privacy level is high. This space organization may change due to

user needs and seasonal conditions (Erpi, 1987).
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2.4.1.2. Levantine Mansions

Erpi classifies the types of housing in the residential architecture research in Buca.
According to this classification, the majority of the buildings show similar
characteristics to European culture in terms of materials, construction technique and
architectural style (Erpi, 1987). Thus, Erpi thinks that the structures examined are the
residences of Levantine and wealthy Greek families. This shows that Levantine
Mansions differ from the local Buca House in terms of architecture and materials. The
study mentions in the following sections that the local Buca House and Levantine
Mansions are similar in terms of space organization. The study explains the sample
Levantine Mansions with their features in the literature before analysing the space

organization (Figure 11).
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Figure 11: Figure 11: Buca Urban Texture (Source: Erpi, 1987)

a) Barf Mansion

The Barf family is an English-born family living in Buca since 1890. Barf Mansion is
one of the mansions with large gardens in Buca. The mansion was built in 1900. The
front and rear facades reflect an original architectural language. On the other hand, it
has Renaissance effects. When the study examines the building as a mass, it states that
it consists of two parts, the main structure and its outbuildings. The three-storey
building has a space organization reminiscent of TTH, which has a middle sofa (Erpi,
1987). The basement, the ground floor and the first floor of the building, the basement

consists of a single area. The location of the building is a large garden that allows for
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a large ground floor organization. Ground floor rooms are connected to the middle
sofa. Backyard, outbuildings and patio connections are provided by the service
corridor from the middle sofa. Middle sofa and service corridor are also located on the
first floor. Here he connects the bedrooms and outbuildings. The balcony, which is
frequently seen in Buca pavilions, is located in front of the middle floor on the first
floor. The stairs in the middle sofa (Figure 12) provide the connection between the

floors.

Barf Mansion is created by adding an additional building structure to the TTH
building. It joins the movement with elevation in the lean mass, roof and balcony

ledges.

According to Erpi, space organization reflects the European shapes of interior
arrangements and decorations, while it has local features with its wide balcony mass

affecting bay windows, the use of fringe and lace.
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Figure 12: Space Organization of Barf Mansion
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b) Baltaci (Baltazzi) Mansion

The owner of the mansion, Demostanis Baltaci, is a Greek from Buca (Akkurt, 2004).
He is an important person working with Osman Hamdi Bey in the field of archaeology.
When Sultan Abdulaziz arrived in Izmir in 1863, he stayed in this mansion. After these
years, the building passed to another family. The 1900s used this place as an orphanage
structure. Orphans migrated from here in 1922 and the structure was donated to
Mustafa Kemal Ataturk. In the 1930s, the building was renovated as a school. Buca

Secondary School has been used for years.

Unlike other mansions in Buca, Baltaci Mansion has Palladian-style decorations.
European culture is seen throughout the structure. It is located in a large garden. Thus,

the space organization compatible with the landscape supports.

When analysed massively, it is noteworthy that it is lean. In the structure dominated
by symmetry, the organization of the space is symmetrical like the building mass. It
consists of two floors. There is a type of plan with a middle sofa. The building creates

common rooms on the ground floor. There are semi-private rooms next to the mass.

On the first floor, there are bedrooms lined up around the middle sofa. The balcony at
the entrance of the building can be defined as the point where the middle floor on the
first floor meets the exterior. Stairs in the middle sofa provides the connection between

the two floors (Figure 13).
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Figure 13: Space Organization of Baltazzi Mansion

c) Forbes Mansion

When the mansions in Buca are examined, the most popular is the Forbes Mansion.
Because of this location and its magnificent structure. Forbes family built the building
in 1908. Forbes family is one of the important families for izmir trade and economy.
After the proclamation of the republic, he left the building to Albert Whittall (Akkurt,
2004). In the 1940s, the building was expropriated and used for government affairs.

According to Erpi (1987), the spatial organization of the Forbes Mansion occur over
time with additions according to the needs of the user. For this reason, some places on
the ground floor are far from the sofa. Yet the space organization is similar to TTH
(Figure 14). The structure is in perfect harmony with the hill on which it is located.

This is also an important value. The tower is interpreted as a reflection of the
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dominance of the region. The garden is quite large compared to other mansions. The

literature mentions many different types of trees in the garden (Akkurt, 2004).

The outer structure is included in the structure created in a linear arrangement. The
connection between these two masses is simple. The building, which has a plan type
with middle sofa, consists of three floors: ground floor, mezzanine and first floor. On
the ground floor, there are main common areas and service corridors. On the first floor,
there are bedrooms and wet areas around the middle sofa. Movement is provided in
the facade and space organization of balconies. The tower structure is defined as the

resting and viewing room of Forbes.
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Figure 14: Space Organization of Forbes Mansion

d) Rees Mansion

The Rees family is one of Buca's oldest families (Akkurt, 2004). The construction date
of the Rees mansion is the end of the nineteenth century. The architectural structure of
the mansion is more rational and direct than the Forbes mansion. It stands out as a
tower-like element. The influence of sovereignty in the Forbes mansion is not seen in
this mansion. The outer form and inner features are splendid but modest in a simple
geometric style (Akkurt, 2004).
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When the mass structure is examined, it is seen that the functional differences in the
interior are reflected on the facade and building mass. The main building has three
floors. There are additional masses to the west and north of the building. These are the
main living spaces. The annex building mass has two floors and is connected to the
northwest from the structure. In addition to these masses, there is a tower to the east
of the building. The structure has space organization in simple geometry. However,
when the mass ratios, facade and interior elements are examined, family status

indicators attract attention. It is aimed to create a monumental architecture.

When the space organization is examined, an asymmetrical order is dominant. The
ground floor is similar to other mansions and consists of common rooms, middle sofa
and service areas. On the upper floors, bedrooms are in a linear order. The balconies
of the rooms provide mobility on the building facade.

e) De Jongh Mansion

De Jongh Mansion was built in the late nineteenth century. De Jongh family is among
the protestant Levantine families of Buca (Akkurt, 2004). Part of the family lives in
Buca and the other part lives in Bornova. De Jongh mansion is symmetrical unlike
Forbes and Rees mansions. As in the Rees mansion, a large terrace is used to enter the
building. However, the terrace is covered. This creates a portico effect.

When the study examines the mass structure, the stepped structure of the mansion
determines that it is compatible with the U-shaped courtyard. The effect of the entrance
porch leads to a modern perception of the building. When the study analyses the space
organization, it defines that the building is three-storey. The patio on the ground floor
faces the entrances (Figure 15). There is a plan type with middle sofa. The common
lounge and service areas open to the middle sofa. Middle sofa effect continues on the
first floor. Central staircase and main staircase and bedrooms are connected. The mass

in the north, which has a linear space organization, includes service areas.

36



SERVIEE 8

SERVICE 2 LIVING 9 BEDROOM 8
SERVICE 4 SERVICE 3v SERVICE 1 SRV
SERVICE S ‘ BEDROOM 7
STAIR 2 k
SERVICE 7
SERVICE 6 LVING 2 ! BEDROOM 6
SOFA
LIVING 3 first floor
SOFA :
ground floor z - BEDROOM 5
LIVING 4 STAIR 1 BEDROOM 1
£ LIVING 8 BEDROOM 4
LIVING 1
BEDROOM 2 BEDROOM 3
@ LIVNG 5
ENTRANCE LIVING 7
LIVING 6
. public semi-private connection between circulation spaces DE JONGH MANSION
dirculation private connection befween user spaces SPACE ORGANIZATION

Figure 15: Space Organization of De Jongh Mansion

2.5. TOKI House Type

The physical and economic characteristics of cities vary according to the users living
on them. As an example, Buca was an important commercial point on the main
transportation network in the early twentieth century. Therefore, it became the
settlement of Levantine merchants. In addition, local people engaged in farming and
food trade live here. In the beginning of the twenty first century, Buca is on the way
to become the education centre of Izmir. Due to the primary, secondary and higher
education institutions in Buca, the student population increases significantly. Because
of this increase, architectural urbanization develops as mass housing buildings

designed according to students and their families.

2.5.1. Mass-Production Residential Buildings

In the early twentieth century, mass housing construction gained importance with the
industrial revolution. The reason for this is that the cities receive immigration rapidly
and intensely by the working class. This intense migration situation raises housing

problems. With the influence of the modernism trend, new ideas on standardization,
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prefabrication and modular design issues are formed in mass housing designs. Due to
various infrastructure and health problems, studies are carried out on mass housing.
Leading architects of the period such as Le Corbusier work on these models and make

designs.

Another point in the emergence of mass housing structures is the need to rapidly
produce a large number of houses after the Second World War. However, mass
housing projects become important (Telli, 2010). As these projects increase, the
architects realize that mass housing types move away from human needs and
concentrate on mass housing design. Efforts to overcome the housing deficit play an
important role in the formation of modernism. Along with social needs, the
functionality should be met in the fastest possible and most advanced technology at
the optimum level. As a result, the mass housing constructed during this period is done

simply, in a modernist style.

The reasons for the emergence of mass housing construction in Turkey is different
from Europe. Turkey is a class in developing countries over the same period. The most
common features in such countries are income distribution difference, economic
imbalance and irregular distribution of apartment blocks. A solution is sought for this

distorted urbanization problem with mass housing projects.

Public housing in Turkey is aimed at low and high-income groups. The current
perception of collective housing is that these houses are for individuals and families
with low economic income (Pulat, 1992). Public housing projects in Turkey, begins at
the end of the Ottoman period. It continues in the Republican period and proceeds in
a planned manner. Ycel (2006) states these progress periods and defines the period
before 1945, the period 1945-1960 and the planned period 1960-2000.

2.5.1.1. The Period Before 1945

Akaret Houses, located in the Besiktas district of Istanbul in 1870, is the first mass
housing application. The state makes these houses for the court members. The

migration that started to the cities after the proclamation of the Republic causes the
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shortage of housing. Emlak Bank aims to manage this need in a planned and accurate

manner.

Bahcelievler Cooperative in Ankara in 1934 is the first project of Emlak Bank. Another
mass housing model implemented in the same period is the housing structures designed
for workers working in izmir, Karabiik and Hereke (Pulat, 1992).

2.5.1.2. 1945-1960 Period

After 1945, migration to cities increased rapidly. Therefore, irregular urbanization and
slums are manifested. Emlak Bank works to prevent this situation. However, after
1958, Emlak Bank remained inadequate economically. Levent (1947-1951) and
Kosuyolu (1951) applications, housing applications are important in Turkey. Fourth
Levent and Atakdy are important examples in planning land outside the city (Ersoy,
2007).

2.5.1.3. Planned Period (1960-2005)

The First Five-Year Development Plan Period (1963-1967) requires social housing
standards in the public sector for small and cheap housing construction. It supports
mass housing organizations. In addition, it makes tax deductions to encourage social
housing (DPT Rapolar, 1963).

The Second Five-Year Plan (1968-1972) states that the state should increase the supply
of housing by producing housing, providing loans, taking regulatory measures, making
housing production plans. Cooperatives aim to reduce the cost of housing with
measures such as mass housing, land office, public infrastructure (DPT Rapolar,
1967).

The Third Five-Year Plan (1973-1978) gives priority to supporting private
entrepreneurship as well as encouraging the construction of rental housing for low
economic groups, supporting social housing, cooperative housing (DPT Raporlar,
1973).
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The Fourth Five-Year Plan (1979-1983) aims for the first time to include the funds
allocated by various institutions for housing to the housing production and to give
public lands to local administrations to produce social housing. It also enacted the
Mass Housing Law No. 2487 in 1981 (DPT Raporlar, 1979). This law mainly aims at
solving the housing problems of low-income people. It shows the mass housing as a

solution.

Fifth Five-Year Plan (1984-1989 encourages industrial investments and housing
construction (DPT Raporlar, 1985).

The Sixth Five-Year Plan (1990-1994) includes provisions for the construction of a
total of one million eight hundred thirty-eight thousand homes, emphasis on social
housing, reducing housing sizes, and promoting projects and technologies that reduce
waste (DPT Raporlar, 1989).

The Seventh Five-Year Plan (1996-2000) aims to accelerate housing production with
projects to be developed in development-oriented regions, especially in the Eastern
and South-eastern Anatolia Regions (DPT Raporlar, 1995).

The Eighth Five-Year Plan (2001-2005) takes measures to prevent skewed
construction and slum construction. Reproduction of lands with ready-made
superstructures also covers the objectives of the plan. This plan also addresses the
issues of increasing the quality of the building and the environment in housing
production, protecting historical and natural texture and social and cultural values
(DPT Raporlar, 2000).

Thesis study takes the space dimensions of the new plan types from the current TOKI
housing plans during the plan adaptation phase. Therefore, it emphasizes the formation
and historical processes of mass housing plans. Today, in Turkish architecture, mass
housing is an excluded and unpleasant type of residence. However, the state in
Turkey's approach to shaping public housing over the long years of planning and trials.
Thus, it aims to produce housing types suitable for population and economy. By
explaining the planned periods, TOKI explains that there is an input on the space

dimensions parameter.
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2.6. Discussion

In this section, the study describes the concept of housing, changes in housing plans in
the modern age and traditional housing typologies. The adoption of the modern
approach in the social structure also affects the housing plans and space organizations.
Architects begin to design according to new living standards. With this change, local

housing habits disappear and a uniform lifestyle begins to emerge in the society.

The study adapts traditional plan types to modern life plan types with the chapters of
literature review, case analysis and computer-aided design method. At this chapter,
TTH examines the local Buca House and Levantine Mansions in traditional residence
types. The scope of this review is the elements that make up the space organization
and plan. Thus, the study identifies the important points of the formation of space
organization in traditional houses and uses it in the adaptation phase to the modern
house.
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CHAPTER 3: SHAPE GRAMMAR

The thesis uses the shape grammar method, which is suitable for the needs of modern
life and creates house plan types with traditional space organization. Thus, it
determines the method in the production of the new plan type. The chapter describes
the architectural language and shape grammar method with computer aided tools. It
shows the studies where shape grammar has been used since its emergence with
literature review and examples. The thesis examines the works of Giilen Cagdas (1996)
for the Traditional Turkish House. According to these studies, evaluates Traditional
Buca House and TOKI houses. The study creates the theoretical and technical

background for the adaptation of the New Buca House plan (Figure 16).
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Figure 16: The Study Diagram of Chapter 3
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3.1. Definition of Terms

The analytical thinking technique that forms the structure of architectural language is
as old as Vitruvius (Clarke, and Crossley, 2000). Language structure, natural
languages and artificial languages are examined in two separate groups. Natural
languages emerge as a result of a long development process. In each generation a
certain part remains constant and a small part can change. Humans invent artificial
languages for special communication methods. For example, computer language,
musical notes, and the alphabet. It is created with rule sets, can be easily modified and
edited (Raphael, 1976)

According to Aksoy (2001), rule groups are two groups as syntax rules and semantic
rules. It is a set of rules that examine the structure of the formula without considering
the series of symbols that form the sentences and meanings of the language. The
second is the semantic type of rule. In this type of rule, it defines the meaning of the
symbol sequences that match the symbols of the language and grammar rules. In
summary, expressions in natural language are expressed in computer language with

words and symbols (Aksoy, 2001).

Disciplines have their own grammar rules. Architecture includes grammar rules that
make up architectural languages. The main expressive tools of architecture are points,
lines and three-dimensional objects, which are geometric elements. In addition, there
are patterns in the language that make repetitions meaningful. These patterns enrich
the architectural language. A pattern is a design in which a certain shape or shapes are
repeated many times (Rowland, 1964). Charles Correa has a common example of
pattern language. It is possible to see the effect of the design language in residential
units or residential blocks built by Correa. He defines certain geometries as patterns

and creates architectural grammar rule sets with these patterns.

The architectural language develops and repeats for a long time, creating local
architecture. Local architecture is a composition created with the architectural
language of the region. It is possible to analyse and repeat this language.
Understanding the region's reflection in architecture, its causes and consequences is an

important measure. Cagdas (1996), while examining the local architectural language,
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examines the structures, elements and rule sets that combine these units. In this
compilation process, spatial components were examined by typological analysis.
Creates rule sets and analyses the convergence of the components. In this way, it
creates the grammar of the local language with its components and sets of rules. In
order for the obtained grammar to be valid, it is necessary to define a set of rules that
have properties that can produce existing examples and derivatives.

Studies in architecture are on forms. In such cases, words and verbal expressions are
insufficient. Because understanding forms may not be based on simple rules as much
as words (Aksoy, 2001). In Flemming's work (1987), it shows a graphical method to
formulate shapes with shape grammar rules. With the set consisting of rules in X to Y
shape, it can generate new form or design from the defined shapes in the shape

grammar (Flemming, 1987).

Shape grammar method uses shapes to describe operations. It performs and visualizes
operations with shapes. It can also characterize simple relationships and transfer them
to the Cartesian coordinate system. Thus, it defines a order and rule to the shapes
(Stiny, and Gips, 1972). Multiple rules come together for a specific purpose and create
rule sets. Thus, rule sets can be prepared for a defined process. The defined group of
shapes is the vocabulary of the shape grammar method. As in the spoken language,
words selected from the vocabulary are processed with certain sets of rules and the
language is created. The defined language explains shape grammar method.

Stiny and Gips, defined shape grammars (SG) in the 1970s. It aims to describe design
languages and produce the new. Accordingly, it explains the shape grammars in a rule-
based structure and to a certain degree in an algorithmic structure (Aksoy, 2001). Stiny
(1972) mentions the Kindergarten shape grammar through Froebel's structure. With

this method, it creates a new production alternative in architectural design.

According to Stiny, five main parameters are required for a new shape grammar. These
are as follows: vocabulary to define language and express, space organization
relationships, shape rules, initial form and shape grammars. This study creates these
parameters in order to be able to adapt the house plan type with the shape grammar.

Therefore, it refers to the five main parameters of Stiny.
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According to Noam Chomsky, SG is similar to the structure of the sentence defined in
linguistics. In this approach, the sentence is created with certain symbols. And this is
a grammar where symbols define rules by creating arrays and patterns. Based on this
approach, the alphabet used by SG consists of forms. It organizes these shapes with
defined rule sets (Stiny, and Gips, 1972).

According to Knight, SG is a set of shapes that define the design language. With these
figures, rule sets are prepared. Designs created with rule sets are reproduced with
shapes in the SG dictionary. The starting form is determined and the design is made
by applying the rule set (Knight, 1981).

Birgiil Colakoglu divides SG into two groups. They define them as formal SG and
informal SG. It is seen in formal SG computational design systems. She uses forms
defined by calculation during design. Formal SG determines the parameters and
constraints at the beginning of the design process. Based on this information, it defines
rule sets. Rule sets revealed formal features of design objects. Formal SG is a form of

design that requires multidirectional thinking (Colakoglu, 2001).

In summary, SG differs from other productive designs in that it works with geometry-
based units, not abstract alphabets and symbols. This feature is important for its use in

an area where visual design is important, such as architecture (Torus, 2011).

Stiny carried out the first analytical SG study in 1977. The focus of this study is the
Chinese ice ray models and the designs made with these models. Numerous
compositions can be designed with simple rule sets. Since the same SG is used, all

designs have the same style (Stiny, 1977).

The first SG analysis in the field of architecture is made with Palladian Villas (Stiny,
and Mitchell, 1978). The rulesets of this grammar are derived from the work of Andrea
Palladio (Wassell, 2008). Rule sets are adapted to villas and controlled repetitions
occur. These repeats are proof of the presence of SG. Later on, the method develops
with the works of Colakoglu's Sarajevo Hayat House (2001) and Jose Duarte's Alvaro
Siza (Knight, 1981).
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Stiny, and Gips (1980) talk about various methods when determining rule sets. These

are listed as follows:

¢ Identifying all the elements in the set and collecting them in a catalog (Bloch,
1979).

¢ Identification of one of the elements in the set and the operations to obtain the other
elements from this element (Steadman, 1973).

e Indicating the production method of the elements of the set by presenting a
computer program (Krishnamurti, 1982).

e Indicating the production method of the elements of the set by presenting the
grammar (Stiny, and Michael, 1978).

According to Stiny, the format grammar method is to communicate and produce by
using shapes instead of words, form rules instead of grammar rules. The study
examines examples of morphology in the next section. While choosing these
examples, it gives priority to those focused on traditional architectural and cultural

heritage issues.

3.2. Studies on Shape Grammar

In SG studies, forms turn into analytical data according to certain rules. It then transfers
this data to the computer environment. It is quick and easy to define, change and
produce new variations in a digital environment (Stiny, and Gips, 1972). SG provides
the opportunity to limit and control this process with rules. It produces variations by
repeating the rules at various stages. These repetitions result in unpredictable design
products. The rule, parameter and number of repetitions are directly proportional to
the number of different design products. This is very valuable for designers. In
addition, there are no restrictions on the scale. It is possible to create unlimited design
products with the opportunity to work in a regular manner. There is many ways to

examine designs with deductive and inductive methods.

Examples of SG showing traditional and architectural models are; Buffalo bungalow
design (Flemming, 1987) Japanese tea room design (Knight, 1981), Queen-Anne style
home designs (Flemming, 1987), Taiwan traditional home designs (Krishnamurti,
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1982), courtyard home designs (Aksoy, 2001). SG examples that model the design
language of an architect for a certain period of time: Palladio's Giuliani Frigerio Villa
(Stiny, and Michael, 1978) Wright's Prairie style home (Koning, and Eizenberg, 1981),
Architect Glenn Murcutt city church designs (Buelinckx, 1993) and Belerko mass
housing designs (Saglamer, and Sanly, 1995).

These sample studies are based on a certain basic idea. The sample studies create the
alphabet with the shapes and define the shape grammar method using rulesets. The
study examines the examples with this idea in the literature review in detail. After
examining the examples, he focuses on the example of the Turkish House of Cagdas's
form grammar. This study is taken into consideration as the thesis studies plan types
similar to its scope. It determines the seamless and different aspects of this study and

transfers the results to plan adaptation of NBH.

3.2.1. Chinese Ice Rays

Traditional Chinese window lattice systems (Figure 17) have a special layout. This
scheme consists of rule sets and controlled repetitions. Stiny analyses the Chinese ice
rays with the SG approach (Stiny, 1977). When the Chinese ice rays are examined,
five main rules emerge. The basic principle of the rules is to divide the created shape

and create new shapes.
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Figure 17: Chinese Ice Rays (Source: Stiny, 1977)

The first rule is that the form used initially, the triangle divided by a line. It waits for

a triangle and an irregular rectangle to form after splitting. It also aims to ensure that
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the areas of the two shapes formed are close to each other. Apply the second and third
rules in irregular rectangles. It aims to produce a triangle and a pentagon with a line
dividing the quadrilaterals. Stiny uses the fourth rule from the first three rules in
pentagonal rules. Creates a rectangle and pentagon using a line that divides the
pentagon. This creates a repeatable set of rules. The fifth rule is related to the dot
symbol. Defines the elimination of the dot symbol that has existed since the beginning.

The following sequence can be followed to produce a new Chinese ice ray (Figure 18):

e The first rule applies to the rectangle, the starting shape. Thus, two rectangles with
areas close to each other are obtained.

e The second rule applies to the resulting shapes. Thus, a triangle, two rectangles
and a pentagon are obtained.

e The third rule applies to the pentagon. This process continues and new product is

emerging.
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Figure 18: Rules of Chinese Ice Ray (Source: Stiny, 1977)



3.2.2. Stirling and Gowan Leicester Engineering Building

Stirling and Gowan Leicester Engineering Building takes a different approach for SG
(Wojtowizc, and Fawecett, 1986). In this structure, the architect designs the
composition instead of reproducing the forms. It aims to design completely new forms
by creating the SG structure (Figure 19). Stirling and Gowan's Leicester Engineering
Building has nine geometric components in its design. Variations of these components
lead to many different compositions (Wojtowizc, and Fawcett, 1986). In this case,
there is a need for parameters and restrictions that can keep variations under control.
Therefore, rules merge. It aims to reach the design closest to expectations with these

rules. These rules are as follows:

Rule 1: The heights of the forms create a hierarchy. Higher forms should be placed in
sub forms.

Rule 2: Geometric shapes with the same number of surfaces can touch each other.
Rule 3: Axial geometric shapes that make right angles to each other can be woven.
Rule 4: In addition to rule two, geometric shapes with different surface numbers cannot

be contacted.

The rule set offers a more limited variation than other SG styles. However, Stirling
and Gowan's Leicester Engineering Building is one of the most efficient SG variants

as a design technique (Wojtowizc, and Fawcett, 1986).

Figure 19: Leicester Engineering Building (Source: Wojtowizc, and Fawcett, 1986)
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3.2.3. Palladio’s Villas

Architect Andrea Palladio is an important Renaissance architect who lived in the same
period as Mimar Sinan. Uses cubic volumes and simple facade designs. The roots of
hundreds of thousands of houses, churches and triangular buildings in half columns
with symmetrical facades are also based on the designs of Andrea Palladio. It is one
of the most imitated architects in history (Guzelci, 2012). Stiny, and Mitchell (1978)
are working on the ground floor plans of Andrea Palladio's buildings. They develop
SG by analysing the ground floor plans of the villas. One of the most important features
of this study is that it is the first research on GH analysis in residential architecture.
Each stage determines the rules. Thus stages such as rooms, entrances, doors and
windows occur (Figure 20). Palladio's villas identifies a specific part of Stiny and
Mitchell's SG study. Since this study focuses on the plan, it does not give information
about the facades and partitions. This study provides the classification of the
properties, forms and similarities of the villas.
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Figure 20: Palladio’s Villas (Source: Stiny, and Michael, 1978)

3.2.4. Frank Lloyd Wright’s Country Houses

Koning, and Eizenberg (1981) perform SG analysis on country houses which Wright
designed. This analysis reveals the rules of country houses and three-dimensional
parametric SG forms (Figure 21). In this regard, it aims to reproduce country houses.
The study describes the structure of SG by analysing eleven of the country houses. SG
uses three-dimensional prisms as its basic form. With Prism, he builds alternative

spaces at home.
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Koning and Eizenberg produce three new country houses: Stiny, Mitchell and March.
These houses include the layout and principles of Wright's huts. However, the formed
house forms are different from previous country houses. Thus, Koning and Eizenberg
develop a parametric SG that produces Wright's huts. This SG and country house

layout can be shown in several variations (Koning, and Eizenberg, 1981).

Figure 21: Frank Lloyd Wright’s Country Houses (Source: Koning, and Eizenberg,
1981)

3.2.5. Queen Anne Houses

Queen Anne Houses are the productions of a local architectural movement in America.
This architectural trend appeared at the end of the nineteenth century. Ulrich Flemming
(1987) describes an SG for Queen Anne homes. It aims to analyse the local
architectural process between SG and 1880-1910. This study is that it is the first
research in which spatial relations moved from the plan to the third dimension.

Therefore, SG in the study consists of two stages. The first step is to produce a two-
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dimensional plan, as in most SG studies. The second stage is the part where the

drawing of plan mapped in a three-dimensional system (Flemming, 1987).

SG products are similar to Queen Anne Houses. The number of variations increases

with the use of different geometry and architectural elements (Figure 22). However,

the relationship and formation of the houses remain the same. Thus, properties are

preserved while alternatives occur with SG.
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Figure 22: Queen Anne Houses (Source: Flemming, 1987)
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3.2.6. Malagueira Houses

Jose Duarte (2019) analyses Malaguiera Houses which Alvaro Siza designed.
Converts to program language with specific parameters. It then creates rule sets and
produces houses with the same design language (Figure 23). Because the architectural
design language is suitable for working with the shape grammar method, Duarte's
study is similar to this study.
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Figure 23: Malagueira Houses (Source: Speller, et al., 2007)
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3.3. Shape Grammar in Traditional Turkish House

One of the main works of SG based on Traditional Turkish House (TTH) is the work
of Giilen Cagdas (1996). She analyses the geometric and spatial properties of
contemporary TTH. It aims to develop a parametric SG that produces plans for TTH.
This analysis is based on Eldem's (1968) plan type classifications. Such plans are;
without sofa, outer sofa, inner sofa and middle sofa types. Focusing on Inner and outer

sofa plan types, Cagdas is working on this type of two-dimensional parametric SG.

Cagdas's TTH study consists of two parts. The first part is the analysis part. She
examines two-dimensional parametric SG and TTH plan and shape features and
defines the approaches and principles in the formation of plans. It prepares SG rules
according to these definitions. In the second part, it produces a plan with SG prepared
for TTH. It defines an eight-stage production process that produces internal and
external table types using rule diagrams. It checks the stages with the specified

parameters. Thus, TTH can produce plan types (Cagdas, 1996).

Defines the formal and space organization in contemporary, schematic, rule diagrams,
parametric SG and TTH plans. These rule charts convert TTH's features, principles,
and approach into analytical data. Thus, TTH acquires a definable, repeatable and

applicable design language (Cagdas, 1996).

Guzelci (2012) made a shape grammar study on Amasya Yaliboyu Houses. In this
work, he adds to the rule sets of Cagdas and creates his own shape grammar method.
It works on twenty houses and defines an eleven-stage rule set (Figure 24). The first

eight of these rule sets belong to Cagdas.

55



RULE SET 1 Sofa Type RO1 - RI1

RULE SET 2 Number and Location of Rooms RO2 - RI2
RULE SET 3 Number and Location of Eyvans RO3 - RI3
RULE SET 4 Additional Room or Service Place ROA4 - Rl4

for Outer Sofa Type

Additional Room or Service Place

RULE SET 5 for Inner Sofa Type RO5 - RI5
RULE SET 6 Number and Location of Additional Sofa RO6 - RI6
RULE SET 7 Number and Location of Exit and Bolcony RO7 - RI7
RULE SET 8 Chamfered Corners ROS8 - RI8
RULE SET 9 e e | RO9-Rg
RULE SET 10 Location of Stair RO10 - RITO
RULE SET 11 Entrance of the House RO11 -RIT1

Figure 24: Rule Sets of Traditional Turkish House

Rule Set 1: Determination and positioning of sofa type.

Rule Set 2: Determination and positioning of the number of rooms.

Rule Set 3: Checking whether there is an eyvan, determining the number and place.
Rule Set 4: Checking whether there is an additional room or service place in the type
of outer sofa plan, if available, determining the number and location.

Rule Set 5: Checking whether there are additional rooms in plan type with inner sofa.
Rule Set 6: Checking whether there is an additional sofa, determining the number and
place.

Rule Set 7: Control of exit and balconies and determination of their location.
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Rule Set 8: Checking for chamfered corners.

Rule Set 9: Determining the type, number and location of windows on the facades
facing the river.

Rule Set 10: Checking whether there are stairs, determining the type and location.

Rule Set 11: It is in the form of determining the way of entering the house.

Colakoglu (2001) examines the traditional residence type Hayat Evi. This type of
house is in the classical Ottoman style in Sarajevo, in the eighteenth and nineteenth
centuries. Hayat is the central element in the space organization of homes in this study.
This element is in contact with the garden and controls the transmission of sunlight to
the spaces. Colakoglu's study has a design strategy for shapes. She aims to produce
new Hayat House plan types by using shape grammar. This production consists of four
stages. In the first stage, she analyses the Hayat House and she defines the smallest
unit of the space organization. In the second stage, she produces the primitive house
from this unit. In the third stage, she determines the house types and types with the
variations of the shape grammar. She chooses between the variations that occur in the
fourth stage and improves the chosen house. In the production process of Hayat House,
Colakoglu uses shape grammar to create certain parts of the form. It develops the rules
accordingly. After determining the rules, it creates new plan types by repeating the

rule sets.

The calculation processes used in this study are based on Colakoglu's Hayat House
study (2001). She uses a shape grammar to produce the primitive types of homes in
Sarajevo, identified as the Hayat House. The process is as follows. First, the primitive
Hayat house uses a number of existing designs to define rules (Colakoglu, 2001). It
produces three primitive life house types Al, A2 and A3. One of these types is a house
type located in the center of the living space on both floors. Colakoglu chooses A1l to
increase detail. It applies the production principles of the shape grammar and generates
the subtype of AL. Sub Al variations then develop with different rules and parameters.

Thus, the variation reaches maturity.
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Dincer, and Tong (2014) work on the concept of mass housing. The study makes the
definition of mass housing as a large-scale and dynamic environment where the
individual and social needs of different users are met. He argues that the mass housing
productions made so far did not meet this definition due to parameters such as mass
production and standardization. It draws attention to deficiencies in the design process.
As a solution to this, it specifies the concept of mass personalization. This is a process
and enables users to participate. According to Pine (1993), functionality depends on
computer aided design. As knowledge in digital technology increases, its use in
architecture becomes widespread. Thus, the use of mass customization increases.
Adaptive customization, collaborative customization, transparent customization and
cosmetic customization are examined in four groups. Adaptive customization is
suitable for mass housing designs (Niemeijer, et al., 2010). This model, in which
production is standardized, gives users the right to choose and change. This work
develops within this model.

Cellular Automata (CA) is a group of cells that occur over time by rules about local
neighbourhoods in a particular grid system (Wolfram, 1984). There is an evaluation in
studies such as urban design, zoning and building masses where neighbourhood
relations can simulate social effects (Singh, and Gu, 2012). Dinger et al. (2014)
develops a digital tool that evaluates user preferences with CA in mass housing and
produces alternative housing plans and facade designs according to this information.
The purpose of this tool is to support decisions taken in conjunction with traditional
design processes. Determines the design of the housing type according to the user
input. CA manages the design criteria of residential blocks, spatial units and facade

elements and offers alternatives.

The method followed by the scope of the study is similar to the rules and sets of rules
in the shape grammar study by Cagdas (1996). The aim of the study of Cagdas is to
present a parametric shape of grammar for the language of TTH. It defines the common
aspects of the houses and states that the components form a parametric shape grammar.
The shape rule scheme he created according to TTH characterizes the formal

composition aspects of historical buildings (Cagdas, 1996).
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Cagdas works on Turkish House plan types defined by Sedad Hakki Eldem (1968). It
offers analyses that define the word elements and space organization of these houses.
Eldem (1968) says the following about the properties of Turkish Houses; all these
types have common features, which are always present in every example. The most
important of these features is the plan of the house. This determination is the starting

point of Giilen Cagdas.

As explained in TTH in the second part of the thesis; it is usually a single storey.
Although there is more than one floor, the main floor is always unique. When the
number of floors increases, users use the ground floor for auxiliary functions. In cases
where there is a mezzanine floor between the ground floor and the first floor, the
mezzanine floor is used for shelter. In his contemporary work, he considers the main
floor plan. Important elements of the main floor are rooms, sofas and stairs (Eldem,
1968). It ignores some details of the house plan to facilitate shape grammar definitions.

Therefore, it shows the spaces as polygons in the plan layout (Cagdas, 1996).

Cagdas (1996) takes the types of Eldem as basis while preparing the rule sets (Figure
25). She defines rule sets according to the types of plan without plan, outer or inner
and central plan. Without sofa plan type is the most basic type of TTH. It consists of
rooms on top of each other and a circulation area in front of it. This area is in the form
of abalcony. In the outer sofa plan type, there is a connection space between the rooms.
This covered place is actually open. As the construction techniques and economic
situation get stronger, they will be covered. In some plan types, there are recesses
called eyvan between the rooms. Some types have kiosks as an add-on at the ends of
the rooms. Cagdas (1996) adds the eyvan and kiosk elements, it is formed in the shape
of L and U. Inner sofa plan type is the improved version of outer sofa plan type. Both
sides of the sofa are surrounded by rooms. In the Middle sofa plan type, all sides of
the sofa are covered with rooms. It can be oval or spherical. Between the rows of rooms

there is an eyvan. Plan variations occur with the number and location of the eyvan.
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Figure 25: Some plans of Traditional Turkish Houses (Source: Eldem, 1984)
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Cagdas (1996) prepares a grid in his work to define the rule sets and guide the
production process. She defines the spatial relationships between shape grammar rule
sets and grammatical word elements. In these rule sets, the topological configurations
of the blocks are placed on the grid to be determined. Afterwards, the rules are applied
sequentially according to their characteristics and form the plan types. Contemporary

defines the parametric shape grammar according to these rule sets.

Another reason for the study to be defined on the grid is to prevent spaces from
intermingling. Borders are needed in order not to weaken the relations between the
spaces during the organization of the space. Grid provides control of spaces and

represents spatial relationships (Figure 26).
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Figure 26: (a) Polygons, and (b) Topological configuration of subshapes in polygons
(Source: Cagdas, 1996)

In the TTH study, the first shape of the grammar is a labelled point (K) placed in a
coordinate system. The production process begins with the sofa represented by a shape
whose upper-left corner corresponds to point K and progresses by applying the shape
rule scheme. The main word elements in this shape grammar are rooms and sofas with
special extensions. According to Stiny, two-dimensional shape grammars can be used
in plan compositions (Stiny, and Gips, 1972). The vocabulary elements in this

grammar are determined as blocks that define the locations in TTH.

61



— =& B S

L]

olofofo] ololofolo {506}; olofoJofo [o]o]o0]
o[1]o]o] o[1]1]o]o (o]1]o]o olof[1lo]o of1]o
0lolz|o] 0/0/z]z[0 0]2]2]0 0/2[2]z]0 0/2[0
0lolo[o [0j0j0f0]|0 l0jolojo 0jojojo]o 0jojo
(a) (b) (c)

Figure 27: Spatial relations between spaces: (a) corner relations, (b) partial relations,
(c) complete relations (Source: Cagdas, 1996)

The grid system defines the blocks and spatial relationships that make up the specified
grammar (Figure 27). Thus, it becomes easy to interfere with the computer.
Information must be symbolically and graphically defined for representation.
Graphical and abstract definitions of word elements can be combined with the grid
system. Thus, it can examine the blocks symbolically via the coordinate system. The
first element of the grid is the upper left corner of the coordinate system and the last

element is the lower right corner. Grid elements are integers.

Cagdas (1996) defines two sets of rules for the TTH shape grammar.

e Rule sets of plan types with outer sofas (Ron)

e Rule sets of plan types with internal sofas (RIn)

Cagdas (1996) defines the first rules (RO1, RI1) of both groups as the initial rule. The
upper left corner of the shape grammar rule schema, which specifies the first rule, is
the first form consisting of the K point. The (x1, y1) coordinates belong to this point.
The right side of this scheme consists of a parameter polygon with a corner at points
(x1, y1), (x2, y2), (x3, y3) and (x4, y4) and point O. After applying the first rule, the
label K and O changes. Thus, the first rule is not applied again. RO1 and RI1 rule sets
shape the core of the plans and define the starting shape with the sofa labelled H
(Cagdas, 1996).
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RO2 and RI2 rule sets define the rooms around the sofa. The first rules of these sets
(RO21 and RI21) show the exact relationships between the sofas and rooms. For
example, in these rules, sofa length and room length are equal. These shape rule charts
refer to plan types, each of which has room. RO22 and RI22 rules show the exact
relationships between rooms and sofas aligned to one side. RO23 and RI23 rules
additionally show full relationships, except for harmonization relations between sofas
and rooms. The shape grammar uses these shape grammar rules iteratively to create
plan types with increased sofa length and multiple rooms, as in the rules of RO22,
RO23 and RI22, R123. These shape rules add rooms to one or both sides of the sofa.
Sofa length also increases in line with this change. The tag in the figures to the right
of this rule diagram defines the letter M, the termination of the process with the letter
F, or the continuation of the process with the letter O. For example, if the shape is
marked with the letter F, the room insertion rule does not apply. If the shape is labelled
with the letter O, the room addition rule is applied (Cagdas, 1996).

RO31, RO32, RI31, RI32 rules position eyvan in the corner, RO33, RO34, RI33, RI34
rules eyvan consecutively between the rooms. When these rules come into effect, they
mark the table with the HE tags. Rule sets RO4 and RI4 position the additional sofa
(SH) in front of the predetermined room. When these rules come into effect, they mark
the sofa with the HS tag. RO51 rule defines the kiosk (K) on the sofa and RO52 rule
defines the kiosk (PK) foreseen on the sofa. If the user wants a kiosk on both ends of
the page, it applies RO51 and RO52 rules twice. R161 rule defines the lower room
(SR) at one end of the sofa (Cagdas, 1996).

RO71, RO72 and RI71, RI72 rules add division in front of a room or eyvan. The
protruding rooms produced by these rules are marked with the R label and the eyvan
with the E1 label. RO73, RO74, RI73, RI74 add the rules next to the corner room.
RO75, RO76, RI75, RI76 rules add the partition both to the side of the corner room
and to the front. Expanding rooms with RO73, RO74, RI73, RI74 rules are marked
with the R2 tag. The rooms expanding with RO75, RO76, RI75, RI76 rules are marked
with the R3 tag.

RO8 and RI8 rule sets define rooms with bent corners. RO81, RO82, RI81, RI82 rules

in these rule sets show the bent corners of the rooms on one or both sides of the
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additional sofa. RO83, RO84, R183, RI84 rules show the bent corners of rooms located
on one or both sides of an eyvan, respectively. RO85 and RI85 show the bent corners
of the rooms between the additional sofa and the kiosk. RO86, R186 rules define bent
corners of rooms located on the edge of an eyvan and a kiosk. Rooms with bent walls

are marked with RC tag and sofa with HC tag.

Contemporary indicates the choice of sofa type as the starting point of the design. Rule
sets develop around the sofa that determines the type of plan. It produces TTH plan

layouts and space organizations in eight stages.

e Selecting and placing the sofa type

e To determine the number and layout of the rooms.

e To determine the number and settlement of the eyvan.

e If there is an additional sofa, to determine the number and placement.
e Determining the number and placement of kiosks.

e Checking the presence of the lower room.

e Determining the number and placement, if any, of the compartment.

o If there are bent corners, determine the number and placement.

As a result, the parametric shape grammar in the study of Cagdas explains the formal
rule schemes and the formal organizations of the main floor plans in TTH. Its
grammatical structure is from the bottom up and contains plan elements such as sofa,
room, eyvan, kiosk, and lower room. Since the sofa type determines the plan type of
the house, the polygon representing the table is the first shape of the grammar. This
parametric shape grammar has a productive structure. By combining multiple plan
types, it can obtain plan layouts such as mansion and palace.

3.4. Shape Grammar in Traditional Buca Houses

The thesis makes a shape grammar study in the Buca House case. The language used
by Sedad Hakki Eldem (1968) for TTH is the architectural language of this study.
Working defines Buca House as the subset of the TTH cluster. Erpi (1987) and Akkurt

(2004) work with the plan elements, plan types and space organizations of Buca
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Houses. Unlike the Buca House title in the second part of the thesis, this section
describes the types of plan with a grammatical perspective. The thesis classifies Buca
Houses under two main titles as local Buca Houses and Levantine Mansions. The New
Buca House shape grammar developed in this study is based on the layout of the local
Buca Houses. Some details of house plans are ignored to simplify the definition of

grammar. Defines work plan items as sofa, room, eyvan, kiosk and stair sections.

3.4.1. Local Buca Houses

The local Buca House is usually a single storey. The ground floor is eighty centimetres
to one hundred centimetres higher than the garden level. In cases where there is a
basement under the ground floor, the basement is for storage. However, depending on
the topography features, there may also be living spaces in the basement. In such
examples, the basement entrance is not inside the building. It is provided from another
entrance at the lower level than the ground floor entrance (Erpi, 1987).

The study focuses on the main floor plan while examining the types of plans. The main
floor is the ground floor in the local Buca House. The main element of the space
organization on the ground floor is the sofa. The entrance is at the end of the sofa. The

rooms are lined up around the sofa. Turkish House is similar to the space organization.

3.4.2. Levantine Mansions

Levantine Mansions differ from the local Buca House in architectural style and
material. The local Buca houses generally have single floors. And it is located in a
crowded urban texture. Each of them is like an element forming the texture. However,
Levantine Mansions are located in large gardens as a single building. They are
generally positioned as periphery of urban texture. It has two or three floors and has a
mezzanine floor (Akkurt, 2004).

The study focuses on the main floor plan while examining the plans in Levantine
Mansions. In this type of house, the main floor is the ground floor. The main element
of the organization of the space is the sofa. The entrance and rooms are lined up around

the sofa. Traditional Turkish House is similar to the space organization (Erpi, 1987).
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Since there are larger houses than the local Buca House, the number of items in the
organization of the space is also higher. The study focuses on sofa, entrance, room and
vertical circulation elements. Therefore, the organization of the place simplifies in the

analysis schemes.

3.5. Shape Grammar in TOKI House

The study adapts the local Buca House plan type to the standards of modern life. It
focuses on the space dimensions of TOKI Houses. Thus, it obtains places suitable for
the needs of modern life. The reason for this study to make this analysis from TOKI
houses is that the optimum space dimensions in accordance with today's living
standards are in TOKI plans. The local Buca House user and TOKI user are similar in

economic level. Thus, TOKI parameters are useful for the New Buca House plan.

TOKI houses are in the form of duplicate apartment plans in a multi-storey apartment.
In the house plan, the space organization is the rooms that settle around the corridor.
This type of residence, which differs from the traditional Turkish House, is similar to
the mass housing projects developed in modern years. The sofa in the Traditional
Turkish House leaves its place in the hallway in this plan. TOKI's house uses the living
room for activities such as sitting, gathering, dining on the sofa. In the new Buca House
plan, the sofa is included in the plan again and adapts to the Traditional Turkish House
plan type. While the study creates the space organization charts, TOKI makes its
revisions as the final stage according to the space dimensions.

3.6. Discussion

Shape grammar provides the identification of undefined areas in the design process by
putting rules and defining them, and the method of producing new units using these
definitions. The main philosophy of the shape grammar is that the whole is something
different from the sum of the parts (Aksoy, 2001). What sets this difference is the rule
sets. Production results that do not comply with the rule sets are worthless to the
designer. It is the ones that are suitable for development of variations that reproduce
in accordance with the precious rules. The examples examined in this section are the

studies of people who lead the shape grammars in the literature.
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The study explains how the shape grammar emerged and the examples used in the
Traditional Turkish House after explaining its examples in the literature. The study
prepares the fourth chapter of the thesis with this explanation. Defines rule sets and
shape grammar method prepared by Cagdas (1996). Thus, New Buca House also
defines the basis of shape grammar rule sets used in plan adaptation. The study makes
definitions about the space organizations of the local Buca House and Levantine
Mansions. Thus, it determines the space organizations desired to be achieved in the

plan adaptation.

In this section, the study explains why TOKI houses are examined in order to obtain
the parameters of space dimensions suitable for modern life. This review defines the
dimension revision, which is the last stage of plan adaptation. After these definitions
and literature review, the plan adaptation study that is suitable for modern life but has

a traditional space organization begins.

67



CHAPTER 4: NEW BUCA HOUSE PROJECT

The project aims to produce New Buca House (NBH), which can be adapted to the
mass housing plans according to the local Buca House plan type and shape grammar.
The study defines the shape grammar and rule sets for the local Buca House. This
section describes these grammar and rule sets (Figure 28). The analysis section
examines the work of the local Buca House in the literature. It prepares the shape
grammar rule sets used in the production stage according to these analysed houses.
NBH plan layouts emerge with shape grammar rule sets prepared and developed in the
final of the section. The study revises the space area measurements in the plans
according to the measurements in TOKI plans. Thus, it obtains plan types equivalent

to the flats that can be used in normal floor plans in mass housing projects.
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Figure 28: The Study Diagram of Chapter 4

4.1. New Buca House

As explained in the housing section of the thesis, the local Buca Houses show similar
typological features with the TTH architecture. It is the basic element of the local urban
texture of Buca (Erpi, 1985). The study analyses the local Buca Houses with the shape
grammar rule sets developed by Cagdas (1996). Due to differences in plan layouts, the

study redefines some sets of rules.

Cagdas (1996) works on the shape grammar study on the plan of the main living level

of TTH. The NBH project aims to solve basic spaces in a single storey plan type. For
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this reason, it focuses on single floors from the local Buca Houses. Thus, the project
can create houses suitable for today's conditions.

The main elements in the space organization of TBH; entrance, sofa, room, additional
room and additional sofa. The study analyses the spatial organizations of the houses
chosen after the literature review. This analysis focuses on the main floor plan of the
house. It shows the relations of the elements that make up the main floor plan with
each other and with the sofa on a diagram. In the next stage, the study defines the rules
and rule sets for producing the main elements in TBH, as in Cagdas's (1996) study.
This explains the rule sets for working as pseudo code. The study shows the
implementation of the rule sets in stages. Thus, it clearly defines the production of the
new plan type. It compares the new plan type that emerged at the last stage with the
plan type of the sample house and evaluates the similarity. The study concludes that if
the space organization and plan type are similar, the shape grammar method is

successful.

4.1.1. Analysis of the Traditional Buca Houses

Cagdas (1996) determines the rule sets at the first stage in the TTH analysis. In these
rule sets, it divides the plan types into two groups as inner sofa and outer sofa. The
first rule of both plan types is the starting rule that determines the plan type. The
starting form (A) is located in the input section of the rule and its coordinates are
defined as (x1, y1). The coordinates (x1, y1), (X2, y2), (x3, y3), (x4, y4) defines the
polygon labelled O with the output section of the rule. The first set of rules is applied.
Then point A becomes point O. Thus, the first set of rules cannot be repeated (Cagdas,
1996).

TBH mostly have examples of inner sofa plan type. But this study also defines rule
sets for outer sofa plan type examples. After applying the first rule, there is a selection
for rule sets (IR) suitable for inner sofa plan type and rule sets (OR) suitable for outer

sofa plan type (Figure 29).
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RULE SET 1 Sofa Type OR1 - IR

RULE SET 2 Number and Location of Rooms OR2 - IR2
RULE SET 3 Location of Entrance Space OR3 - IR3
RULE SET 4 N%”JSSL‘:””;TL;‘;O;‘;’; o OR4 - IR4
RULE SET 5 Ng’g”pielgri”ei fé‘:yc"R*c’)‘;’:nOf OR5 - IR5
RULE SET 6 Size and Location of Balcony OR6 - IR6
RULE SET 7 Room Dimensions OR7 - IR7
RULE SET 8 Chamfered Corners ORS - IR8

Figure 29: Rule Sets of New Buca House Project

As in the study of Cagdas, the first set of rules defines the sofa type. In the next step,
the study sets up the rule sets to define the relationships between the auxiliary spaces
and space organization. It defines the number of rooms, room types and space
organization around the sofa with the second set of rules. The study labels this ruleset
as IR2 in inner sofa plan type and OR2 in outer sofa plan type. Rule sets specify
variations in their subheadings in the fourth digit of the tag. For example, the study
affects the first variation of the second rule in the outer table plan type as OR21. The
value in the fourth digit is the variation value. As the variation value increases, the

number of rooms and the relationship of the rooms with the sofa changes.

In Cagdas's study (1996), the various values of the second rule sets are defined as 1, 2,
and 3. Variation numbers 1, 2, 3 increase the number of rooms and determine the
placement of the rooms. These variation values are common in inner sofa and outer

sofa plan types.
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The third rule sets are related to the eyvan in TTH. Defines the placement, size and
relationship of the eyvan with the sofa (Cagdas, 1996). The study uses the entrance
space in TBH instead of eyvan. It takes this revision into account when defining and
applying third rule sets. The entrance in the local Buca House is one of the important
places that define the house. It plays a role in determining the house types and shaping
the local housing texture. The third rule sets show the placement of the entrance space

in inner sofa plan type and outer sofa plan type and its relationship with the sofa.

In the inner sofa plan type and outer sofa plan type, the rule defining that the sofa is
related to the entrance is IR31 and OR31. IR31, IR32, OR31 and OR32 rules place the
entry in the corner of the row of rooms. IR33, IR34, OR33 and OR34 rules place the

entrance between the rows of rooms on the back of the house.

The fourth rule sets are related to the additional sofa (Cagdas, 1996). This rule
positions additional sofa between rooms. Thus, it helps to expand sofa and increase
the variety of plan types. IR41 and OR41 rules add a half-unit sofa extension about the
sofa. IR42 and OR42 rules add full unit sofa extension about the sofa.

The fifth rule sets relate to the additional space added to the sofa (Cagdas, 1996). This
rule places additional space in the sofa area. Thus, the sofa area reduces. The total area
of the rooms increases. IR51 and OR51 rules add a half unit additional space to the
sofa space. IR52 and OR52 rules add a full unit additional space to the sofa space.

One of the common points of TTH and TBH is bay window. Sixth rule sets are used
to determine the location and size of the protrusions (Cagdas, 1996). IR61 and OR61
rules add a half-unit bounce associated with the sofa. IR62 and OR62 rules add a half

unit overhang associated with room spaces.

The seventh rule sets are the rules that determine the dimensions of the rooms (Cagdas,
1996). It adds a division to the rooms by the spatial features of the rooms and the needs
program. IR71, IR72, OR71 and OR72 rules add partitions to the back or front of
corner rooms. IR73, IR73, OR73 and OR74 rules add partitions next to corner rooms.
IR75, IR76, OR75, and OR76 rules add partitions both to the side of the rooms and to
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the front. The study uses these rules when determining the dimensions of the space.
Thus, it reaches the desired dimensions.

The eighth rule sets ensure that the corner points in the sofa are bent at an angle of
fourty five degrees. This geometry, which is common in TTH, is obtained by the eighth
rule set (Cagdas, 1996). IR81, IR82, OR81 and ORS&2 rules show the bent corners of
the rooms on one or both sides of the annexe. IR83, IR84, OR83 and OR84 rules show
the bent corners of the rooms on one or both sides of the entrance. IR85, IR86, OR85
and ORS86 rules show the bent corners of the rooms between the entrance, the

additional sofa and the additional space.

Cagdas (1996) shows the rule sets in two separate tables on the matrix as inner sofa

(Figure 30) and outer sofa (Figure 31) types.
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INNER SOFA VARIATION VARIATION VARIATION VARIATION
RULE SETS 1 2 3 4
(x1y1))A—>0
RULE SET 1
H ﬂ R|R ﬂ R|IR|R RIR|R R|R|R
RULE SET 2 [s]—][s] [s] =[5 ONEE ===
ﬂ ﬂ R|R ﬂ R|IR|R RIR|R R|R
n T R|R R|R R R R|R|R R|R|R R|R|R
RULE SET 3 [s| —[s]e s| |—]s - [s s| |—=| s
n __R_ R|R E|R R R R|R|E R|R|R E|R|R
R|R|R T—SET R|R|R R |SS| R
RULE SET 4 pe i N e i ] g =
R R R|R|R R|R|R R|R|R
n n R|R R|R
RULE SET 5 [s] — [s] [s= s|s|—|s]|sr
ﬂ n R|R R|R
1]
[r]  [®] "] [®]
RULE SET 6 5] —[s] [s]—[s]
(/] [r] (/] [r]]
R|R|R R|R R R|R|R R|R|R R R R|R|R R|R|R R|R|R
RULESET7 s — s s — S —_ S S e 4
R|R|R R|R|R R|R|R R|R R R R R|R|R R|R|R R R
TE FS | PE|FEPY | FE Tk
RULE SET 8 s |- s s |=[ s BN i e | s
A AFE | AFE | BE A | EE BA

Figure 30: Rule Sets Scheme of Inner Sofa
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OUTER SOFA VARIATION VARIATION VARIATION VARIATION
RULE SETS 1 2 3 4
(x1y1))A—>0
RULE SET 1
R R|R|R R|IR|R
RULE SET 2 [s]—[5] [s]—-[s]s s]-[1s [s]—
R
RULE SET 3 _, <Te
RULE SET 4 ﬂ n n /]
[s]—[s]]ss [s|—[s]ss
RULE SET5 i B il s il
s[s|—> [s B s[s|— [s][sR
]
RULE SET 6 B
[s] —[s] [s] = [s]]
R[R[R rR[r|R s s s s| ] s [ Ts
RULE SET7 s — s rR[rR[rR|—=[r[R ][R RRR—)RRRI RRR—)IRRR
T Y | FEPE|FE PY |
RULE SET 8 s |— s 8 |> s s — s T| |T—):!\ ﬁ?_

Figure 31: Rule Sets Scheme of Outer Sofa
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4.2. Shape Grammar Analysis of the Traditional Buca House

The NBH project revises the shape grammar rules defined by Cagdas (1996). The
study analyses the plans of eleven houses with the shape grammar method by using
the information of TBH, which have been previously studied on different topics in the
literature (Figure 32-42). It shows these analyses as work output. In the analysed
samples, the main floor is considered as the ground floor. Thus, it performs space
organization and shape grammar analysis only on the ground floor. The study prepares
space organization charts to define the relations between spaces in the plan layout.
This diagram shows the hierarchical status and connection points between the elements
in the space organization. When the study examines the common properties of the

analysis outputs, the parameters for NBH plan production reveal.

e The entrance area is above the garden or road level. It is recessed into the house.

e Sofa, as in TTH, is the central element of the space organization. The plan is
formed around the sofa.

e According to the classification of plan types, inner sofa plan type is more common
in TBH. Due to the small size of the plots and crowded urban texture, the outer
sofa is useless.

e The entrance space is at the starting point of the sofa.

e Plan geometry often includes 90-degree angles.

¢ Since the ground floor is designed as a raised floor, there is a basement usage where
the land is suitable. The basement floor is a valuable place for home users.

e The connection between the rooms is through the sofa.

e The main circulation elements such as the entrance area and stairs are on the sofa.

When the study examines the common features and implications of plan types, the
necessary parameters for NBH plan production reveal. The study defines the types of
plan produced; shape grammar rules used in the analysis of sample structures.
Afterwards, TOKI organizes new plans with area calculations and parameters taken
from plan types.
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NEW BUCA HOUSE PROJECT ANALYSIS - 6
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NEW BUCA HOUSE PROJECT ANALYSIS - 7
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Figure 38: House 7 Analysis Paper
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NEW BUCA HOUSE PROJECT ANALYSIS - 10
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NEW BUCA HOUSE PROJECT ANALYSIS - 11
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4.3. Adaptation of New Buca House Plan

Important elements of the architectural language of TBH are sofa, room, entrance,
additional sofa and additional room. The analysis study examines these elements
through eleven sample houses. It also examines space organization and defines inter-
space relations. It then produces NBH plans with the inferences from these analyses.
This production takes place in eight stages. These stages are similar to the shape
grammar rule sets that Cagdas (1996) defined. However, the study revises in line with
the features of TBH. By applying the eight rule sets in different combinations, new
variations occur with a local language space organization. The study uses the area
calculation parameters obtained from TOKI analysis in the seventh stage. Thus, in the
local Buca House grammar and space organization, the area standards of today formed

plans (Figure 43).

The summary of the eight stages described in the previous section is as follows:

The first stage defines the sofa type. The production of the plan begins with the

placement of one-unit sofa element.

The second stage determines the number and layout of the rooms. The design continues

and completes this stage according to the specified number of rooms.

The third stage defines the location and property of the entrance. Cagdas (1996)
describes this stage for the eyvan settlement in TTH. However, NBH study revises this

rule. Thus, it defines the entrance space.

The fourth stage defines the location of the additional sofa space. Additional sofa can
be between the rooms, at the end of the rooms or in the corner. It helps expand the sofa

and increase diversity in plan production.
The fifth stage defines the additional space added to the sofa. This stage places

additional space inside the sofa. Sofa space decreases and additional space is added to

the plan.
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The sixth stage adds to the plan layout. Determines the location and size of the bay

window.

The seventh stage includes the rule that determines the dimensions of the rooms, which
Is an important element in the layout. This stage regulates the room dimensions. Based
on the area parameters, according to the results of TOKI analysis, it makes the plan

sizes suitable for today's houses.

The eighth stage concerns plan geometry. It makes the table useful by breaking the
sharp corners inside the sofa with an angle of 45 degrees on the plan. Obtains bent

corners.
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Figure 43: TOKI Standard House Plans (Source: Yildirim, 2012)
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Figure 44: Generating of New Buca House Plan Schema - 1
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Figure 45: Generating of New Buca House Plan Schema - 2
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The starting element in the plan production work is the sofa. In the plan production
scheme, the sofa is the determining element. The study uses elements such as sofa,
room, additional room and additional sofa in the new plan production. The production
work provides the relationship between the entrance space and the sofa in Buca House.
It takes this relationship into account when creating the space organization in the new
plan type production (Figure 44-45).

The study prepares the sofa layout variations after determining the sofa type. The next
step after the sofa layout variations is to determine and position the number of rooms.
In the next steps, the work includes the relations related to the space organization and
the auxiliary staff to the plan. Thus, the plan types emerge independently of the area

calculations.

The study adds the area calculations obtained from TOKI analysis to the production
scheme for the emerging plans to acquire spatial features appropriate to the present
day. Thus, it is possible to produce, use and apply for plan types. The plan types shown
in red are the ones that have kept their form while passing through the TOKI area
calculations phase. These types are suitable for today's conditions. These plan types
take the final form of TOKI area calculations unchanged after the shape grammar

study. These result product plan types show that the study was successful.

The NBH study helps the local architectural language and cultural heritage in Buca to
adapt TTH plan types to new housing plans by preserving today's residential space
standards. The results of the studies examined in the literature review of the thesis
consist of geometric data. This work is to adapt the plan type by taking the standards
of modern life into consideration. Thus, it produces applicable plan types. This feature

of the study reveals its difference from the studies examined in the literature review.
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CHAPTER 5: CONCLUSION

User parameters are always important when it comes to house design. House design is
formed according to the cultural characteristics and lifestyle of the users. Thus,
housing typologies define social identities. The society that changes over time also
changes the types of housing. Buca region, which is the scope of the study, is one of
the regions affected by this change. The region preserves the historical housing texture,
but new plan types independent of traditional plan types cover the area. The reason for
this is that traditional plan types cannot adapt to today's living standards.

The study examines traditional housing plan types in order not to lose Buca's historical
texture and cultural heritage. The focus of the study is plan and space organization.
Facade, section and urban texture features are not included in this study. The study
makes the plan type analysis by using shape grammar method. In shape grammar
method, it follows a similar way to Cagdas's (1996) study. The study determines the
elements that make up the TBH plan by deducting and diagrams the relations between
these elements with space organization diagrams. Then, the study inductively arranges
the elements that make up the plan into the grid system. It adapts the traditional house
plan features to the new house plan by using the rule sets prepared for shape grammar
method. After the space organization stages are completed, it analyses the area
calculations of the spaces in the plan to adapt to today's standards. The study makes
the analysis with the data received from TOKI. Thus, the plan types formed are suitable
for modern life. The plan types that emerge as a result of the study both meet the needs
of the user and prevent the deterioration of the historical texture by protecting the

cultural heritage.

As a result, this study shows that TBH has a certain shape grammar. It is possible to
produce new plan diagrams with a certain shape grammar from such plans. The work
determines parameters using analysis using shape grammar. It generates plan types by
transferring these parameters to the computer. Future studies may detail this plan
generation phase with artificial intelligence. New plan types that emerged in this way
can associate traditional features with modern living standards with more inputs. As

the use of artificial intelligence develops, the number and content of parameters may
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increase. In addition, the resulting results can become two and three dimensional
visuals with computational design methods. Thus, more efficient results can be
obtained in variation analysis and selection. The study developed as a result of this can
prepare comprehensive projects such as urban transformation planning beyond

housing plan type production.

Another future work with the development of artificial intelligence is that the designer
updates the plan production parameters according to the existing local zoning
regulation rules. If local regulations directly affect the production of plans,
municipalities can include traditional plan type features into the content of regulations
to protect cultural heritage. Thus, with this study, regulations preserve traditional plan
features. The housing plans produced afterwards support the preservation of the
traditional texture. Thus, the study that started with the focus of the housing plan can
grow to regional and urban scales. Cities that develop and change the form of urban
texture can adapt to modern life by preserving the historical texture with this

application.
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Appendix 1: Internationally Well Known Modern Villas

Facade of Villa Savoye (Source: Sbriglio, 1999)
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Plan and Section of Villa Savoye (Source: Le Corbusier, 1931)
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Schwob House (Source: Burkut, 2014)

Plans of Schwob House (Source: Baker, et al., 1987)
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Martin House (Source: Burkut, 2014)
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Appendix 2: Buca Levantine Mansions

i1

§3

WINY TN TV ASOS

s ez =3

MeEp = SO E w

DO MWW » o

-

CQONU LOdueyry

fa-

o

PUNY TN 1A 18]

o N — DRIV VA
el A S CINETY NV

- & W Wi ¥
v iy Vi

€5 U001 W P
e N R LS W
7R3 « NN g | ) SRPE W

it

..Irl._wufv? w.r" :
O TE VN |

L5 BRES A IYS Th ,
=ty |
DWINT
- A e | i f-.ﬂ
T3 iy |
s Bt ) ey
el | STROY
»
L
.
b |
> 8
F 3o R
’ .
’
‘
~» ,-‘
.
»
- -
P
.
~
»
INSON 4Hve 81 ONMVA

Barf Mansion (Source: Akkurt, 2004)

109



| vy
19 0%
.ty SR ATy
~

[ R L

TR A

Lol
m,...,-:m
it

e

'—
L
B
[

.

PINY T1IN TVASOS

<E-3

Coxw =D

PR EESE & S

nuy MEvEr g w A
S -—
)
- : 3
s :
0
L «
J
. |
—4| |
' i
] - N
— ;
L ﬁu . 1
| S - = d x
- -
[
P -y o
4
1L |3
= v
3
> " 1
v
_ d R

PNV TS THSAT 1S

e e

NSO IZZVLTVE

lcoypeg rpaaan wapgre |l

| o ALl L8
i o Sk B
| g
o LRC NV

NV Y
163 WO 16 YIS
Tou enls mni )

(var ) 1 oowg i

7 BRI OIIFRG

WEvE TYN
, .
7 RV
[t ! PN L vas)
e AT VY )
- (TeT
|y sepey s eidgeng STHaV
’ v
.
.
-

L1 ON YA

ary Yy s TRON TG ST OREL

Baltazzi Mansion (Source: Akkurt, 2004)

110



T ’-——7
l = g P—
ﬁTJ'f
= ] ,L1 3
I |
3 = '11 = IT - - . il B 2, §
5 ¢ ke ’ b : 3 517
: | (H ‘q BsiBal P |15 P4
2 Iy g1 |
E | | | ESEE S| | oD
e =4
Uerado< DONN MDJIJILZ—=F QUWwER» XOd I
‘ Lo é }
B HE
3
Z l_. ! : b
|-
3| | ;—J ST i | 2
@ | =TI *w' el i B i 2
g | t-‘]:_ C 4t il w=E =1 3 ] e
” ‘ r . b ey, =} - (=]
2 J{l = | N | é
, [ 14 3
[ e —— : = 3
ULl X< DOXW RXDO2LdxZ~3 | eRwmr =04
§
” ] -
R - »
£ &
7
=
|8
)
-
=
-4
=
—_
Al T
€ ‘ g —g g
L . : 5|
% . . Cl gA % __;g- % l 4
: » .4 A" a ’;'E';z‘_aé: A Eé
£ 233 lzlel 23
£ e T 1 |l 23552 2aaq
2w - B IR =2 L 2NnE T
= . } =z H
gl'o‘ / B Bl iz
::z - %:i ‘?' ”;‘ 5
i | g 2. I

Forbes Mansion (Source: Akkurt, 2004)

111



REES KOSKU

Teblo 4.29 Rees Kogkis, Yapr Kimlik Karth

YAPINO: 14

SO5YAL KULLANM

e
=

s

=3

- » g E— gy,

r"!"LﬁL-‘i. |1
L3 4]
il ol

-+

|

Esm T

N i

8=

:
£

S
]

-

GoEw

=9

D
1]
$
3
Y

-0

P

i

ASAMA
D LA

S SERVis

(((((((

KKKKK

DDDDDDDD

1913-1930 sonlee) |

T.C ol

1930- )

2mie valilagi
(1914-1916)

Roes allesi

Feamw
a8

C
MAL SAHIBT

KAT ADEDI | 3 + hule
'PAY, ADA. AR |31p, 57

[PARSEL

TAIAN ALANTT [ 5%)7 1550 o'

YAF! ALANT {4+ 130m*veranda badica)

Rees Mansion (Source: Akkurt, 2004)

112



| ousz RV

{ — et iy D

[ aw Fndo] 41y NVLIO SIANTS 'S WVIOQ'd  VINVEVA A

!

e crie) THZQ RIVA . VS
n | o
N b
i A
g G}
§ §
0 o
a l a

agdag wm

(RPURIAA WRET+) INV'TY IdVA
0 79T /PSP | JINVIV NVEVL
dOT671 Begl 1€ | uvd VAV dvd
H+¢ JIEGY LV
W 0861 INVTY THSAV
RIFTIOTE VAL
naniny JeELoSiy P08 /'L
SO 1N Y
1ot oosadg JEOHYS TVIN
woje yduor oq_ |
i TOVIdVA
nuwos 467 | FHRIVL VE

OGO T VAN |

bocereepers - FNPRATIGH STAAY

]
1 " L 3
wy Y e e 1oy By Y ey
W W
I b i )
nor e N 1 cvegmiim N |
L RE Risaes gl | |
iSES B | L% 9 |
PolEmlsal a SEmledl ] n D) |
b = 1 = = ﬁ % /
e LTI | %ﬁd& B | %
3 ¥ | K dosh @
- — o] s 3 | 0 o Rl
= = — = | L4 &
[ L]l G dm =1 = 5 s | e e
T , T Y |  leA
b | P )y S
3 B = 5 2 ; vllﬁ..,} - /
a1 gi .w. b | .JJf.u h‘n-u b /
mﬂ au.ﬂwﬁl. m HE..“..
M ¥ D=
m.' WINVTI TVASOS SAZ\«HG@M(AMmPﬁww .
OISO HONOP 3d 91 ONIdVA

De Jongh Mansion (Source: Akkurt, 2004)

113



