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ABSTRACT

Today, globalisation and technologic developments and their outcomes combined with
demographic, economic and social developments cause significant changes in the built
environment that is formed of complex structures. Facades that are one of the
important elements of the built structures are affected from these changes. Based on
the formal characteristics, facades reflect technologic, socio-economic, environmental
and historical characteristics of the period they were built in. Proportional relationship
between individual facades of buildings and their relationship with various other
elements such as open plots, roads, solid and void spaces, building facade create the
two dimensional code and language of the built environment. Decoding and reading
of the elements of built environment with complex structure consisted of various
architectural spaces, facades and elements, which are necessary for the continuity of
complex structure. In this regard, facades play an important role to sustain the
continuity of the formal formation. From this point fort, analytical proportional
relations of the built environment with complex structure through facades are shaped
in regard to decoding and language reading. There is a necessity to decode the
proportional relations of units, which are the smallest elements of facades, thoroughly
to conduct analytical reading to ascertain the language of facades that have their own
complex characteristics. There is a need for multiple disciplines, apart from
architecture, in order to conduct this analysis based on the analytical proportional
relationships since dual relationships are not adequate to a thorough reading. In this
sense, development of a method with contribution of multiple disciplines for analytical

reading forms the main idea of this study.



In the study, it is deemed appropriate to choose the disciplines that guide two-
dimensional analytical reading, has unit within and enables serial reading. These

disciplines are agreed to be mathematics, linguistics and music.

The study is based on two-dimensional formal analytical reading with the help of
different disciplines and evaluation of proportional relations of facades. In this regard,
an analytical reading method is developed for the interpretation of facade with the help
of mathematics, linguistics and music disciplines. In that sense, this study is mainly
based on the development of an analytical method through an exploratory approach
and exploratory research methodology is used. Conceptual contributions of linguistics,
mathematics and music disciplines are researched in the study. In the light of these
disciplines, the code, architectural language and analytical formation of the facade is
discussed with reference to linguistics and mathematics disciplines whereas emotional
and visual meaning and interpretation is discussed with reference to music discipline.
In this context, the study addresses an interdisciplinary approach for analytical reading

and interpretation of the facade in order to ascertain the architectural language.

Keywords: Facade, Square, Linguistics, Mathematics, Music, Architecture,

Analytical Reading Method, Facade Reading.
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Kompleks yapiya sahip olan yapisal ¢evre giliniimiizde kiiresellesme, teknolojik
gelisimler ve bunlarin ortaya koydugu sonuglar dogrultusunda, demografik, ekonomik,
toplumsal gelismeler ile birlestiginde, 6nemli degisimler yasamaktadir. Kompleks
yapmin onemli bir elemani olan cepheler de bu degisimlerden etkilenmektedir.
Cepheler, bicimsel 6zelliklerine bagli olarak, insa edildigi donemin teknolojik, sosyo-
ekonomik, g¢evresel ve tarihsel Ozellikleri gibi belli bir birikimi yansitmaktadir.
Binalarin bireysel cepheleri ve diger (yollar, agik alanlar, parklar, yesil alanlar) gibi
elemanlart arasindaki oransal iligki, yapisal ¢evrenin iki boyutlu sifresini ve dilini
olusturmaktadir. Kompleks yapinin siireklili§inin saglanmasi igin, bir¢cok farkl
mimari yapi, cephe ve elemandan olusan kompleks bir yapiya sahip olan yapisal
¢evrenin mevcut elemanlarinin, sifrelerinin ¢dziimlenmesi ve okumalarinin yapilmasi
bir gerekliliktir. Bu baglamda, 6zellikle bi¢cimsel agidan devamliligin saglanabilmesi
icin cephelere biiytik gorevler diismektedir. Bu noktadan hareketle calisma, cephelerin
aracilifiyla kompleks yapiya sahip olan yapisal ¢evrenin analitik oransal iliskilerinin,
sifresinin ¢ozlimlenmesi ve dilinin okunmasi baglaminda sekillenmektedir. Yapisal
cevrenin kompleks yapis1 igerisinde, kendi kompleks 06zelliklerini barindiran
cephelerin  dilinin  ortaya  ¢ikartilmasma  yonelik  analitk  okumanimn
gerceklestirilebilmesi i¢in, cephenin iginde barindirdigi en kiiglik parcasi olan
birimlerin oransal iliskisine kadar derinlemesine ¢oziimlenmesi gerekliligi ortaya
¢ikmaktadir. Bu ¢ézlimlemenin analitik oransal iliskilere bagli yapilabilmesi igin de
mimarlik disinda, farkli disiplinlerin de katki koymas1 gerekmektedir. Bu baglamda,
okumanin analitik olarak yapilabilmesi igin farkli disiplinlerin katkisi ile bir metodun

gelistirilmesi, ¢calismanin ana kurgusunu olusturmaktadir.



Calismada, iki boyutlu analitik okumaya yon verecek, kendi i¢inde birimleri olan ve
bir dizim sekinde okumaya imkan saglayacak disiplinlerin se¢ilmesi uygun
goriilmiistiir. Bu disiplinlerin ise mathematik, dilbilim ve miizik olmasma karar
verilmistir.  Calisma, cephelerin oransal iliskisinin degerlendirilmesi ve farkl
disiplinlerin yardimiyla iki boyutlu, bi¢imsel analitik okumaya dayanmaktadir. Bu
baglamda da cepheyi yorumlamada, matematik, dilbilim ve miizik disiplinlerinin
yardimiyla bir analitik okuma metodu gelistirilmistir. Buna bagli olarakda, arastirmada
analitik olarak farkli bulgular kullanilarak yeni bir metod gelistirilmistir ve calismada
kesfedici arastirma metodu kullanilmistir. Calismada; dilbilim, mathematik ve miizik
disiplinlerinin kavramsal katkilar1 arastirilmistir. Bu disiplinlerin 1s18inda da cephenin
sifresi, mimari dili, analitik olusumu dilbilim ve mathematik disiplinlerine; duygusal,
isitsel anlami, yorumu ise miizik disiplinine bagli olarak tartisilmigtir. Bu kapsamda,
caligmada mimari dilin ortaya ¢ikarilmasina yonelik gelistirilen analitik okuma ise

meydan cepheleri aracilig ile ele alinmugtir.

Anahtar Kelimeler: Cephe, Meydan, Dilbilim, Mathematik, Miizik, Mimarlik,

Analitik Okuma Metodu, Cephe Okumasi
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Chapter 1

INTRODUCTION

1.1 Introduction and Problem Definition

The formal and proportional relations of facades forming the visual dimension of an
architectural artifact, direct the two-dimensional reading and the perception of the
complex structure of built environment. A great responsibility is allocated on formal
characters of facades forming the built environment during the perception of the
environment. Therefore, the evaluation of architecture in terms of facade is an
important database for scientific contribution to the profession. At the same time,
facades are the basic tools that transfer historic quality of the built environment beside
the characteristics and image of the street or the urban quarter to the future generations.
Recently deterioration or addition to the building facades and functional changes are
observed as a result of technological improvements or socio-economic changes. Along
with those changes on the facades, original characteristics are deteriorated and facades
have lost their basic qualities as the main tools to transfer the unique data to the future
generations. In this sense, there is a necessity for a research on facade, in terms of its
form and language that should be ascertained in order to ensure the continuity of built
environment. From this point forth, cantilever levels, parcel dimensions (width-depth),
heights of buildings, facade orders (solid-void proportions, cantilevers, entrance,
balconies, porch, eaves, fence, openings) and ground floor facade elements (one within
another) are considered as the input in order to ascertain the types and language of

facades.



Squares, one of the most important elements of the built environment, are elements
defined by buildings, hence, mainly perceived through facades. From this viewpoint,
negative changes on the facades that surround and define a square, destructions, and
new housing projects, affect the square concept and perception in a negative manner.
In this context, it is a necessity to ascertain the image, type and language of facades to

ensure the continuity of squares as defined spaces.

Accordingly, in the field of architectural research, materials used on facades, colours
and texture, solid and void proportions, eaves, cantilevers, balconies, band mouldings,
openings (doors-windows), oriels, number of floors, forms, features and locations of
the windows and the entrances, horizontal and vertical bands, roof layout and lighting
equipments and fences were the points of concern that has been carried out until now
(Tugnett and Roberston, 1987, Ozdemir, Tavsan, Ozgen, Sagsdz, 2008, Friedman,
2007, Sagsdz, Tuluk, Ozgen, 2006, Ayyildiz, 2014, Dikmen, 2014, Eminagaoglu,
Cevik, 2015, Belakehal, Boussora, Farhi, Sriti, 2015) besides the ones that were
focused on analysis of space, square facade types, image and language. Alongside to
this, it is found that there are such typological studies as classification or taxonomy of
facts or individuals in typology. In typology studies, “conceptual process is conducted
where elements consist of special types and are divided into sections in indexes in the
direction of the aim of the person conducting the study and measures set” (Adams and

Adams, 1991, p.91).

In this conceptual process, identification of types in the plan or facade scale ascertains
the existing forms of languages of spaces with complex structures, its relation to types,

general characteristics and the image. An analysis is conducted regarding the formal



language of facades in the sense of decoding (vocabulary determination) but no
explanation is made on the determined formation (grammar-syntax). Therefore, there
is a need of contribution from different disciplines to determine grammar-syntax

formation and interdisciplinary studies developed.

Evaluation of built environment in architectural researches, with complex structures
composed of different elements, interdisciplinary approaches are developed with the
contribution of disciplines such as sociology, psychology, philosophy, economy,
engineering, mathematics, music and linguistics by establishing dual relations (Ankerl
and Ankerl, 2013, Jones, 2011, Akin, 1987, Button,2006, Alexander, 2002, Wilson,
1988, Klingmann, 2006, Odgers, Vicar and Kite (Ed.) 2015,Schlaich, 1991, Margolius,
2002, Salu,2011, Salingaros, 1995, Padovan, 1999, Vitruvius, 1960, Wittkower, 1971,
Scholfield, 1958, Chomsky, 1976, Stiny and Mitchell, 1978, Saussure, 2001, Bandur,
2001, Wallin, Merker and Brown (Ed.), 2001, Sterken, 2007). Those studies mainly

put forward the dual relations with an interdisciplinary evaluation approach.

At this stage, architecture discipline is associated to linguistics discipline and the
determination of the grammar-syntax formation process could be involved.
Typological research based on architecture discipline is an important evaluation means
on the analysis of facade whereas interpretation based on linguistics discipline is used
in the reading process. As stated before, proportional relations, in other words
analytical determination in facade analysis, has an important role in terms of decoding,
image, character and language. Studies based on linguistics explain proportional
relations conceptually, however it is seen that proportional relations of elements in

interpretation are not addressed thoroughly.



Based on this discussion, the problem of the study is shaped as follows: Facades with
complex structures located in the built environment are important elements reflecting
the two-dimensional characteristics of the built environment. A research on the subject
and identification of architectural language is necessary for the continuity of facades.
Research based on typology and linguistics in the identification process of
architectural language defines the types and characters of these facades, decodes them
conceptually and enable reading but does not include efficient analytical data. Within
the scope of these findings, it is propounded that facades should be researched more
thoroughly with different disciplines based on proportional relations analytically. In
this context, it has propounded the necessity that facades should undergo a thorough
analytical research/reading to enable facade sustainability and reflect the character and
the image properly.

1.2 Hypothesis, Aims and Objectives

Related with the idea of how this can be done has emerged in terms of analytical
reading and creating a language to analyse the aggregation of proportional relations
thoroughly. Framework for the hypothesis is created based on the following:

- Linguistic, Mathematics, Music can be used to develop a new approach to the

analysis of facades.

The aims and objectives of this study are identified in line with the hypothesis of this
study. In this regard, the main aim of the study is;

- To develop an interdisciplinary analytical reading method with linguistics,

mathematics and music disciplines to ascertain the language of facades, and to

test its practicality.



Accordingly, the objectives of this study are as follows:

- To find out the related disciplines, with “unit” within, in order to read facades in
index to analyse analytical formation based on proportional relations.

- To find out the relationship of linguistics-architecture, mathematics-architecture,
music-architecture

- To find out contribution of linguistics, mathematics and music to the analytical
reading of facades.

- To develop an analytical reading, developed in the process to ascertain the language,
by analysing two-dimensional formal relations between facade elements.

- To find out the analytical formation of the facades based on proportional relations
and make analytical reading

- To test the developed method at the determined facades of squares in a selected case

area.
1.3 Limitations of the Research

Based on interdisciplinary context of the thesis, Linguistics-Mathematics-Music
disciplines are chosen. The reason why these disciplines are chosen is that they have
not direct connection with the built environment. At the same time, it is deemed
appropriate to choose a discipline that may guide two-dimensional analytical reading,
has units within and enables serial reading. In this respect, the basic concepts (units)
and the sub concepts of these disciplines that have connection with architecture

discipline form the conceptual framework of the method.

In the development of the method, based on conceptual framework, the focus is on
squares that are important elements of the built environment in reflecting urban

character and identity. The reason why squares are selected as built environment



elements is that a square is surrounded by buildings and architectural elements (square
facades) and it becomes a defined space and square perception occurs. In this regard,
structures are formed as a result of continuous building line; their height-width
proportion besides solid-void proportions possess significant role in squares’
characteristics hence building facades are included as the main scope of the study in

terms of two-dimensional aspects.

As a case study, the village squares of Kyrenia in Cyprus are selected as the limitation
of the study. The reasons can be listed as; the new housing is seen rarely; there are
only a few destroyed buildings besides existence of buildings that sustain original
facades from their original period of construction; square facades maintain their
identities and characters that have lost originality slightly are considered under the

study to reflect the original architectural language.
1.4 Structure and Methodology of the Research

The thesis is composed of eight chapters. In the first chapter, problem statement,
hypothesis, objectives, aims, limitations and structure of the study were determined.
In the second chapter, the methodology is explained in detail due to the fact that the
thesis is a method development research. In the third chapter, disciplines (linguistics,
mathematics and music) that will contribute to the method development are studied.
At this point, bilateral relations between disciplines and architecture discipline besides
relation between four disciplines are formed by “Rankscale Method”. In the fourth
chapter, different analysis methods used in architecture and related with linguistics and
mathematics disciplines are studied. In the fifth chapter, characteristics of squares used
in method development are examined. In the sixth chapter of the thesis, development

of analytical reading method of facades (LMMA) is given in detail. In the seventh



chapter, the developed method is tested on Kyrenia Village Squares that is selected as
the case study area and results are determined as per the area. Method, the potential
use of method in other areas and its unique contribution to science is discussed in the

last chapter of the thesis.

Within the above based structure, this study is mainly based on the development of an
analytical method through an exploratory approach, its methodology is determined as

exploratory research and discussed in detail in the following chapter thoroughly.



Chapter 2

METHODOLOGY OF THE RESEARCH:
EXPLORATORY RESEARCH

This study is an exploratory research. A new subject in connection with this, an
exploratory sequential mixed method is used in this research. “An exploratory
sequential mixed method is a mixed method strategy that involves a two-phase project
in which the researcher first collects qualitative data and then follows up or builds on
this database with a second quantitative data collection and analysis” (Creswell, 2014,
p.291). In line with this, the methodology of the research consists of four main stages;

- Data Collection

- Method Formation

- Method Testing

- Interpretation of the Results

Each stage is explained in detail below.
2.1 Stage |: Data Collection
The data collection part of the study is based on two parts: a documentary research and

a field survey. The first part of the study is derived from a documentary research. The

second part of the study is derived from a field survey (See, Table 1).



Table 1; Data Collection Formation

»
DOCUMENTARY & =
RESEARCH T

2.1.1 Documentary Research
Based on stage 1, the first part of the study is derived from the literature review and

from interviews.

The literature review of the study attained from the collected books, papers, thesis,
web and journals that were examined. The literature review is conducted based on the
key concepts “linguistics”, “mathematics”, “music”, “facade reading methods”,

“existing analysis methods related with these disciplines” and “urban squares”.

In interviews that were held with individuals who conduct their studies on selected
disciplines, which are the second part of this section, the aim is to make the relations
between mathematics, linguistics and music disciplines and architecture discipline
clearer. In this regard, an interview is made with mathematics academician Assistant
Professor Dr. Mustafa Riza, who conducts studies in mathematics discipline to clarify
the relation between mathematics and architecture in Eastern Mediterrenean
University, Faculty of Art and Sciences, Department of Physics. Furthermore,
interview is made with a music teacher and conductor, Erkan Dagli, who is a part-time
lecturer at the Eastern Mediterranean University, Department of Music Teaching who
conducts studies in music discipline, to create a relationship between music and

architecture. Any interview for linguistics discipline was not made as information



obtained from literature review was adequate for providing/understanding the relation

between linguistics and architecture (See, Table 2).

Table 2: Documentary Research Formation
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Based on the literature review and interviews, it is found out that disciplines have
bilateral relations with architecture. In this regard, Rankscale method is used in stage
of establishing a relation between disciplines. “Rankscale” is a method that was used
in linguistics discipline. “Rankscale” is borrowed from Halliday, who states: “A rank
grammar defines a point of origin for structures and systems, so that the assignment of
any item to given rank, as also the assignment of the structures and systems
themselves, become an important step in generalization” (O’toole, 1994, p.281). In
this sense, units that form the steps of grammatical “Rankscale” are given ranks. The
term “rank” is used to name the hierarchical relation among the units which are
recognized to range in a fixed order on the rank scale, an order that allows people to

speak of a unit as being “next below” in another rank (AL-Muttalibi, Yousif, 2013,
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p.138). In line with this, there is a unit in Rankscale and a rank is given for each. Based
on the research conducted by Morley, Rankscale method is described as the following:

“A unit is defined as a stretch of language which itself carries grammatical
patterns or which operates in grammatical patterns. The sentence is seen as the
largest of the four units carrying grammatical patterns: sentence, clause, phrase
and word, and the morpheme is the smallest of the four units operating in
grammatical patterns: clause, phrase, word and morpheme (See, Table 3).
There after each of the units is described in terms of its relationship with the
other units. All five units are arranged hierarchically, from the largest down to
the smallest, on a scale of rank. Each unit except the largest is defined by its
function in the structure of the unit next above, and conversely each unit except
the smallest is described as being composed of one or more units of the rank
below” (Morley, 2000, p.25).

Table 3: Use of Rankscale Method Based the Morley's Approach

— Step V: Sentence

—Step 1V: Clause

——Step I11: Phase(Group)

—Step 11: Word

—Step |: Morpheme

This evaluation system is interpreted and used in the thesis of Yiirekli and Daglh for
defining the relation between linguistics and architecture (Yirekli, 1980 and Dagli,
1993). Renaissance art theorist, Alberti and O’toole used similar systems for their
paintings (O’toole, 1994, p.281). In this study, the method, which a relationship
between linguistics and architecture is established, is approached and developed within
the scope of the study. In relation to this, the method is used in forming bilateral
relations between mathematics-architecture and music-architecture disciplines and

quadruple relations of these four disciplines. As a result of this part, conceptual and
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theoretical framework of the study is identified. In this respect, keywords and concepts
of relevant disciplines are determined by this method.

2.1.2 Field Survey

The second part of the data collection is the field survey. The field survey stage help
to determine the appropriate case area in order to test the developed analytical reading

method.

The field survey was started in 2005 and finalized by 2015. The field survey was
conducted based on the following steps:

- At first, all squares of Cyprus were planned to be examined. Within the scope of this
observation, all squares within the island were visited and photographed. However, as
a result of the political problems, it was not possible to have an access to the site plans
of squares located in the South. In this sense,

- Through on obligatory taxonomy which was held to identify the field of study and it
was decided to focus only on the Northern part of island.

- In that regard, the site plans of city and village squares located in the North of the
island were taken from the City Planning Department, Land Registry Office and
Municipalities of relevant cities and villages. The site plans were reviewed in
accordance with the photos and detailed observations were made. According to the
outcome of this review, it is seen that many buildings around squares are mostly
demolished due to developments throughout the island, especially in cities, and the
new housing does not reflect original character. Accordingly, another taxonomy was
held. Based on this taxonomy, Village Squares in Kyrenia are included in the scope of
the study as they have the least destroyed facades and facades that reflect the typology

and urban identity of the period they were built in.
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- A thorough observation was made in the region where there are 46 squares and
it was identified with taxonomy that there are 12 squares that are destroyed and
demolished the least, that there are only a few new housing and maintain the original
urban identity. 12 squares are equal to 25% of all squares in Kyrenia Villages. These
12 squares were examined and measured in detail. Site plans were redrawn and facades

were drawn in accordance with the current measurements (See, Table 4).

Table 4: Field Survey Formation
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2.2 Stage I1: Method Formation

The second stage of the research methodology is method formation. As a result of
literature review and interviews, the conceptual and theoretical framework are formed.
Accordingly, conceptual and theoretical framework of the study, the keywords used in
architecture-linguistics-mathematics-music disciplines are determined. Then, these

keywords are re-evaluated based on the “Rankscale” method and the quadruple
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relations of these three disciplines, which consist of analysable units, are revealed.
“Research instruments-keywords” are identified through filtering method based on

these quadruple relations.

Then, based on research instruments, interdisciplinary analytical reading method are
developed to ascertain the architectural language of facades. In this part, analytical
reading tables are prepared to determine vocabulary, grammar/syntax, and sentence
formations of each facade and compositions of square facades. These tables are filled
with the selected square facades and include drawings of the maps, taken photos,

facades drawing, and codes.

In this regard, in the first part, general characteristics of squares (vocabulary), in other
words formal, functional formations, building functions and buildings facade elements

are identified in this part analytical reading tables.

In the second part, elements of four facades located in square is decoding, reading and

the vocabulary of facades is ascertained.

In the third part, a square consisting of four different facades is approached clock-wise,
grammar and syntax of four facades and sentence grammar based on these were
ascertained. Then the grammar formation of all facades and composition based on
syntax is ascertained. Detailed descriptions of the steps and further detailed formations

of the method are explained in Chapter 6.
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Table 5;: Method Formation
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2.3 Stage I11: Method Testing

The outcomes are identified in the third stage by “method testing stage” on the basis
of sample area. At this stage, it is aimed to ascertain the language of facades based on
analytical reading and to meet the deficiencies of the method. In this regard, three
stages addressed in 2.2 in the method developed, are applied on facades of 12 selected
squares. Based on analytical reading, analytical reading tables are re-reviewed and

method is finalized (See Table 6).

In method testing stage, it is observed that facades can be interpreted with music
discipline. In this sense, music discipline is included in the context based on the current
methodology by going back to the theory of the study. In connection with this, findings
are also interpreted with music discipline at this stage. In other words, music discipline
is an outcome of the method. In this respect, music discipline is expressed differently

than other disciplines in formation process of the method and is shown in Table 8. At
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this stage, it is referred back to the theory and relation is firstly established with
architecture discipline. Then, music interpretation tools are determined in the last stage
of method formation process. In Chapter 6, a detailed explanation in order to

understand how facades can be interpreted with music discipline is given.

Table 6: Method Testing Formation

Analtical reading of the
12 Squares- 48 Facades

2.4 Stage 1V: Interpratation of the Results

Taxonomy is conducted to determine the results of analytical reading in consequence
of method testing stage. Based on this taxonomy, 8 square facades are chosen from 48
facades located in 12 squares that preserve the elements of the period it was built in,
reflect architectural identity and is subject to new housing and changed the least. Based
on these 12 squares, general characteristics and selected 8 facade languages are
determined. In relation to this, data collected from analytical reading are evaluated
and concrete rules are written. Audial-emotional interpretation based on music
discipline is interpreted through 8 facades (See, Table 7). After stages of rule
determination and interpretation with music discipline, the results of field of the study

based on the method are evaluated.
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Table 7: Interpratation of the Results Formation
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In summary, the methodology of the thesis consists of four stages. There is a

consecutive order of stages that feedback each other in the method development (See

Table 8).
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Table 8: Methodology of the Thesis
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Chapter 3

INTEGRATION OF THE DISCIPLINES

This study includes an integration of the three disciplines with the architecture, which
is not focused in the former researches. In that framework, the architectural dual
relations were evaluated in the first place. In this regard, Rankscale is used as it is
stated in the methodology of the thesis. Based on the method, concepts and sub-
concepts are determined in this chapter in order to establish a bilateral relationship
between these disciplines. Then, a quadruple relation between disciplines (linguistics-
architecture-mathematics-music) was formed by Rankscale method followed.

3.1 Linguistics and Architecture

The first discipline under this study is linguistics. In relation with semiotics and

linguistics as well as correspondence of their subjects, the relation between
architecture-linguistics-semiotics is assessed under the same subject. The connection
between these scientific fields is that “both of them works towards significance and
signification” (Cigek, 2014, p.38). As indicated by Koktirk and Eyri, another
connection between these two is that “linguistics is a part of semiotics; the duty of
linguistic is to reflect how a language become a specific sequence within semiotic

facts” (Koktiirk and Eyri, 2013, p.128).

This study discusses the definition of linguistics that will be taken into consideration
from the architectural perspective. Therefore, this study argues the definition of

language as the main element of linguistics in the first place, then the parts of
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linguistics discipline, and later how linguistics and architecture disciplines relate with
each other in various and which phases.

3.1.1 Linguistics and Language

The origin of linguistics discipline, which has an old history, goes back to the first half
of the 19"Century (1833) (Kristeva, 1981, p.10 and Cicek, 2014, p. 210). The
discipline of linguistics may be defined as a scientific field examining the language
evolution, notably “scientific study of human language” (Hayes, et.al, 2001; André,
1960; Halliday and Webster, 2006, Greenberg, 1948 and Wikipedia, 2015). Linguistics
assesses the language from a scientific aspect and also examines and identifies the
right or wrong uses in a specific language, which are the certain rules of a language
(Ttmer, 1982, p. 22). Therefore, linguistics is a discipline, which performs scientific
studies on language analyses and explains the form, meaning, context of language

(André, 1960).

Language is the main element of linguistics, which has the oral and written system and
creates the communication between human beings (Stiny et al., 1978). According to
Mc Kim, a language is constituted of a sequence of rules using symbols to describe
more comprehensive meanings (Schmitt, 1988, p. 90). Chomsky defined language as
“....Language is the mirror of mind. A world of mutual feeling built with human mind”
(Chomsky, 1976, p.4). Language includes society, culture and policies. Lefebvre noted
that “While language devalues itself, on the other hand it generates the values”
(Lefebvre, 1998). The mind uses the language as a communication tool. However,
language goes beyond being a communication tool. Language has a quality of being a
tool for the explanation of mind (Heidegger, 2008, p.41-53). Language, is used for the

expression of a thought, to experience feelings and consists of language elements for
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communication. Winograci defines the language units as vocabulary, syntax,

semantics, context and style (Schmitt, 1988, p.90).

Language is the most effective tool of human communication (Sonmez, Yicel,
Uluoglu, 2009, p.59); thus, studies without language or use of linguistics cannot be
considered as complete. Ferdinand de Saussure, who is the Modern linguistics avant-
garde, said that linguistics investigates every kind of communication and includes all
social sciences within (Stiny et al., 1978). In summary, the relation of various
disciplines and linguistics are continuously argued and deficiencies that exist in
various disciplines are thought to be eliminated through linguistics. Meanwhile, these
studies are also, conducted in architecture discipline.

3.1.2 Subtopics of Linguistics and Relation to Architecture

Linguistics is known as the signifying system. It is produced from the signs (Stiny et
al., 1978). The linguistic sign (a key word) is made of the union of a concept and an
image. A more common way to define a linguistic sign is “that a sign is the
combination of a signifier and a signified”. Saussure says that the sound image is the
signifier and the concept is the signified. A word can also be thought as signifier and
the thing that it represents as signified. The Sign has two main characteristics:
Vocabulary and Grammar (Stiny et al., 1978). Moreover, vocabulary and grammar

represent the sub-topics of linguistics.

Apart from grammar and vocabulary, there are other subjects under linguistics. In this
study, architecture’s relation to linguistics is focused on the subjects, which are related
with architecture and affected by the formation of the method. The subjects taken into

consideration are vocabulary, grammar, the rules of vocabulary and grammar
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(Signifying System Rules).

3.1.2.1 Vocabulary

Vocabulary is defined as all the words found in a language or all the words that are
used in a type of language (Longman Active Study Language, 2006, p.831). “In
vocabulary, there is nothing in either the thing or the word that makes the two go
together; no natural, intrinsic, or logical relation between a particular image and a
concept. This is the fact that there are different words in different languages™ (Stiny et

al., 1978). This part explained the general concepts of the vocabulary formation.

Like the vocabulary of a language, elements and symbols used in different disciplines
create the vocabulary of that discipline. Therefore, vocabulary, as mentioned by Henke
(1990), is used as the terminology of architecture (Henke, 1990).

3.1.2.2 Grammar

Noam Chomsky (1976) has proposed that linguistics theory and theory of Universal
Grammar are an innate property of the human mind. Grammar, in general sense, is
account of competence. It describes and attempts to account for the ability of a speaker
to understand arbitrary sentences of his language and produce an appropriate sentence
on a given occasion (Allen and Buren, 1971). It is the structure of language. In
language, structuralists, like Saussure, stated that the units are words (or, actually, the
31 phonemes, which make all the sounds of words in English) and the rules are the
forms of grammar, which order words (Klages, 2011). In different languages grammar
rules are different, as are the words, but the structure is still the same in all languages:
words are put together within a grammatical system to make a meaning (Stiny et al.,
1978). Grammar in architecture is based on the review and analysis as well as

determination of the rules of a language. Grammar of architectural language is
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determined by using systematic analysis method. It is possible to generate different
variations with the same architectural language (Colakoglu, Ozkaraduman, Torus,
2005).

3.1.2.3 Vocabulary and Grammar Rules (Signifying System Rules)

Everything in the signifying system is based on the relations that can occur between
the units within the system. These relations mainly consist of relations of differences.
These are the rules that may connect units together of time-linearity
whereas syntactical and associative meaning is important (Stiny et.al., 1978).
Generally, these are the combinations of vocabulary and grammar rules (signifying

system rules).

Signs are stored in the memories of human beings such as in associative groups but
not in syntagmatic links (Klages, 2011). Sign is the existence of signifier in time.

According to Saussure, the most important kind of relation between units in
a signifying system is syntagmatic relation. This is basically a linear relation. Two
words cannot be said or written at one time; one must be said or written first and then
the next should be in a linear fashion; and generally the words must be written in a
straight line. This shows that language operates in a linear sequence, and that all the

elements of a particular sequence form a chain (Siscar, 1999).

An example for this might be the word order in English, which governs meaning. "The
word order, the position of a word in a chain of signification contributes to
the meaning. Word order in English has a particular structure: subject-verb-object.
Combinations or relations formed by position within a chain (like where a word is in

a sentence) are called syntagms” (Klages, 2011).
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Thus, the signs that are taken into consideration from the terminology aspect under
architecture, express forms, elements and grammar rules that are the rules of bringing
these together to create the syntagms.

3.1.3 Relationship between Linguistics and Architecture

Many researchers underline that there is a strong parallelism between the paradigm
structure of language and architectural design (Schmitt, 1988, p.90). Starting from the
1960s, the theorists of architecture have used the linguistics and communication
notions and bring up the questions of “What kind of message is generated via
architecture?” “Can this message be shared?” “What does society understand from
architecture?” (Yicel, 2005 and Sonmez, Yiicel, Uluoglu, 2009, p.59-60). The
theorists of architecture have started to use the terminology of linguistics in different
scales of architecture like city or building. As indicated by Sonmez, Yiicel, Uluoglu
(2009), language is an important factor for the formation of urban image in the minds
of society. Urban codes continue their existence with the used language within the
living spaces (i.e physical environment, buildings) producing their own characteristic
texts. The study on urban discourse stands in the intersection of linguistics, sociology

and architecture (S6nmez, Yiicel, Uluoglu, 2009, p.59).

There are various researcher who works on the linguistics and architecture relations.
This study focused on the basis of research by Noam Chomsky and Chirostopher
Alexander. Christopher Alexander, one of the architectural designers and researchers,
stressed that architecture, in its own entire context, generate its peculiar pattern
language based on the language theories of Chomsky (Colakoglu, 2005). The language
approach of Chomsky and associated language-architecture approach developed by

Alexander are explained in Table 9 on the basis of research by Colakoglu; “Designing
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and Understanding an Architectural Language”. The aim of this study is to establish a

relation between architecture and language.

Table 9: Comparison of the Relation between Language and Architecture by
Chomksy and Alexander (Colakoglu, 2005).

Chomsky (1957) Alexander (1977)
4 N [ N [ ] N
-Natural Language -Design/Shape Language
LANGUAGE » -Repetition of limited » - Repetition of Pattern
sounds
\ J \ J \ J
4 h o ) 4
-Limited Sound Order -Limited Pattern/Shape
SENTENCE/DESIGN - . _—
-Infinite Sentence -Infinite Building
Formation Formation
\ J \. J \, J

( \ r-Formal Sentences \ (Formal Repetition of\

Pattern
-Infinite  Number of

Sentence  Formation -Infinite Number of
GRAMMAR through Rules buildings through rules

-Transformation- -Pattern
Derivation Rules Transformation-

\ ) k ) kderivation Rule )

The link by Colakoglu based on the approaches of Chomsky (1957) and Alexander
(1977) are categorized in three main groups as language, sentence/design and
grammar. Chomsky (1957) argued that “Natural language is the repetition of limited
sounds” whereas according to Alexander, “Design language is the repetition of
patterns”. Regarding the sentence structure in language, Chomsky (1957) stated that
“Limited number of sounds allows infinite number of sentence formation with limited
number of sound sequence”; Alexander (1977), for the architectural equivalence of
this statement, noted that “It is possible to create infinite number of designs with the
repetition of limited number of shape/pattern”. In regard to aspects of grammar,
Chomsky (1957) underlined that “Grammar is comprised of absolute, formal

sentences. It is possible to create infinite number of sentences and sentences that can
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be combined and are possible to be transformed, derived from the same sentence with
transformation rules”. According to Alexander (1977), “Through the formal repetition
of patterns, it is possible to create infinite number of usual combinations with limited
number of combinations. It is also possible to derive and transform into the current

with pattern transformation rules” (Colakoglu, 2005).

According to Cagdas, “Language is characterized by defining the initial shape,
vocabulary elements, shape rules and spatial relationships between shapes” (Cagdas,
1996a). Thus, architecture generates its own language on the basis of geometric
shapes, dictionary elements of architecture, shape rules and their inter-relations.

Consequently, concepts of architecture and linguistics may be directly linked.

Yirekli (1980) developed a terminological approach in linguistics and architecture.
“The rank scale” system given in the studies of researchers is the basis of method
formation under this study as underlined in the section 2.2. In documentary research
section, “Rankscale” is especially powerful in relationships between architecture and
linguistics, yet it explains the hierarchical order of linguistics (Yirekli, 1980 and
Dagli, 1993). The relationships between the language elements and the architectural
elements can be seen in Table 10 that is developed by Yiirekli's. According to Table
10, voice vibrations in linguistics and building elements form the architectural design.
The formal sequence of word groups in linguistics generates sentences and building
parts and elements generate building in architecture. As the text forms sentences, the

building in architecture forms architectural compositions
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Table 10: Yiirekli's Rankscale (Dagli, 1993)

Linguistics Architecture
Text » Architectural Composition
Sentence » Building
Word Group » Building Part
Word » Space
Voice Vibration » Building Element

Based on Yiirekli’s Rankscale, in this study a revised version of Yiirekli’s Rankscale
is developed on shown in Table 11. In table 11, words (units) in linguistics and
building elements form the architectural design. The formal sequence of word groups
in linguistics generates sentences and building facades and elements generate building
in architecture. As the composition forms sentences and paragraphs, the building and
other elements such as roads, open land, spaces in built environments forms
environment composed of buildings and spaces in betweeen. According to these
explanations and evaluations, it can be said that linguistics includes architecture as a

respective.

Table 11: The relationships between the language elements and the architectural
elements developed by the author based on Yiirekli’s Rankscale.

Linguistics Architecture

Composition Environment Composed of Buildings and

Spaces in Betweeen

»
Paragraph » Building
Sentence » Building Facade
Group of Word » Group of Building Elements
Words(Units) » Building Elements

N
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3.2 Mathematics and Architecture

In order to understand what kind of relationship mathematics has with architecture, in
general, was carried out by understanding first how it evolve and what kind of links it
has with architecture discipline; There is a brief review through its chronological
development that was presented in Appendix A. Therefore; this part does not state
historical evolution but mentions its characteristics and its relationship with
architecture discipline.

3.2.1 Definition of Mathematics

The members of Pythagorean School first used the term “mathematics” in 550 B.C. It
was then introduced to written literature through Plato in 380 B.C. Until those years,
geometry, as it has a meaning of measurement, or synonyms, in other old languages,

were used instead of the term of mathematics (Ulger, 2005, p.8).

Many famous mathematicians aimed to define the meaning of mathematics. According
to Boyer, “mathematics is a science of number and magnitude, an old fashioned
definition” (Boyer, 1968, p.1). Different philosophers have defined mathematics in
different ways. According to Courant, Robbins and Stewart (1996), Mathematics is an
expression of the human mind reflecting the active, contemplative reason, and the
desire for aesthetic perfection. Its basic elements are logic and intuition, analysis and
construction, generality and individuality (Courant, Robbins and Stewart, 1996, p.1).
According to Boyer (1968), mathematics is an outgrowth of thought that originally

centred in the concepts of number, magnitude and form (Boyer, 1968, p.1).

Avristotle, a famous philosopher who worked on the discipline of mathematics, defined

mathematics as "the science of quantity”, and this definition prevailed until the
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18"Century (Franklin, 2009, p.104). Plato defined that the highest form of pure though
is in mathematics (Brickhouse and Smith, 2015). While Russell noted that many
definitions might be put into mathematics, he defined it as “All mathematics is
symbolic logic” (Russell, 1903, p.5). As indicated above, mathematics is known as the

science of quantitative numbers and lengths.

Mathematics has a comprehensive content including logic, perception, analysis,
building, aesthetical perfection, and it provides a visual and countable communication
through symbols and geometrical forms.

3.2.2 Subtopics of Mathematics and Its Relation with Architecture

The development of Mathematics discipline is still ongoing. As emphasized in the
study chronological evaluation of mathematics (See Appendix A). Many architects,
who are also mathematicians, refer to the power and importance of the relationship
between them. In addition, it is observed that the subtopics of mathematics are used in
relation to architecture. Depending on the results observed during the historical
evolution of the discipline of architecture and mathematics (See Appendix A), the sub-

topics of mathematics are included in the scope of study in detail.

The subjects of Mathematics are divided into subtopics in itself. Accordingly, they are
divided into two main groups. Pure mathematics and applied mathematics. The first
part, pure mathematics, mainly represents the part up to the 20" century in historical

development. The second part represents 20" century and later.

The categorization of the topics based on the information gathered from interview

made with Assist. Prof. Dr. Mustafa Riza which was explained in 2.1.1 documentary
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research section. (See, Table 12). In connection to Table 12, the subheadings
Geometry & Topology and Number Theory are emphasized. In geometry, taken as a
branch; the reading of the forms, rules used for ordering systems, there is an emphasis
on general structure besides its relationship with architecture. In Number theory,
proportion & sequence and subheadings of pattern are discussed and thoroughly

reviewed in relation to architecture.
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Table 12: Relation of Architecture to Subtopics (Riza, 2015)

Mathematics
|
Pure Applied
Mathematics Mathematics
- Mathematical :
Dynamical - Information o
Calculus ||| Geometry ; : Physics z Probability :
: ; / : Number Systemand : Theory and Game tions
Algebra And and " | | Combinatorics Logic Theorv D}ifferential Statics Computing g?gal | s z:mi Theory R
| Analysis Topology . Equations Engineering Processing atictics
— = s R =
Geometry
Theory
Oof Sequence Pattern
Proporion
Classical Reneissance v Antropometric - Regulating
Order | Theory ‘ The Modular The Ken Proportion Scale R




3.2.2.1 Theory of Proportions

The theory of proportion used intensively in the historical period is categorized under
seven subtopics according to the clustering conducted by Ching in architecture: In the
study, “Regulating Lines” (Le Corbusier, 1971) is added into the seven sub-topics and

were explained under this part. (See, Table. 13)

Table 13: Theory of Proportion

Theory of Proportion

| | | |

The . . ;
Classical e The The Ken Antropometric Scale The Golden Regulating

Order Theory Modular Proportion Ratio Lines

3.2.2.1.1 The Classical order

The classical order is represented in the proportioning of elements of the columns. The
layout proportions of columns under classical order system are determined. There are
two groupings; measurements by Vitruvius and Vignola. Vitruvius studied actual
examples of the orders and presented his “ideal” proportions for each in his treatise.
The columns grouped by Vitruvius in terms of their proportions are named as
Pycnostyle, Systyle, Eustyle, Diastyle, Araeostyle (Ching, 2007, p.320). As it can be
seen from Figure 1 accordingly, the structure of void and height of columns argued by
Vitruvius are given on the basis of their base diameters. In this framework, the voids
of columns are identified as, Pycnostyle; void 1.5D - height 10D; Systyle; void 2D-
height 912D -, Eustyle; void 2-14D height 912D, Diastyle; void 812D - height 3D, and

void 4D heights 8D in Araeostyle type (See, Figure 1).
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Figue 1: Vitruvius Column Types (Ching, 2007, p.320)

According to Vitruvius, these styles are used in many temples. For example;
Pycnostyle is used in The Temple of Venus Genetrix in the Forum Caesar (See, Figure.
2), Systye; The Temple of Equestrian Fortune, Eustyle; Pantheon, Diastyle; The
Temple of Apollo and Diana, Araeostyle; The Temple of Ceres and Pompey’s, Temple

of Hercules (Tumbull, 2007).

: _4E Ol i) s B
Figure 2: The Temple of Venus Genetrix that Pycnostyle Column Type was Used in
the Forum of Caesar in Rome (URL 1 and URL 2)

Giacomo Barozzi da Vignola studied classic order in his “The Five Orders of
Architecture” (Vernd, 2003, P.845) that reviewed these rules on column types and
proposed proportions for the five different column types given in Figure 3. Three of
these, are used in Greek period as Doric, lonic and Corinthian, and two are used in

Tuscan and Composite column types by Romans.
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The basic unit of dimensions is the diameter of the column and the measure unit is
always the same as the ‘module’. From this module, they are derived from the
dimension of the shaft, the capital, as well as the pedestal below and entablature above,

down to the smallest detail (Ching, 2007, p.320)

THE FIVE OKDEKS
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Figure 3: Column Types Reviewed by Vignola (URL 3)

Under the proportions system developed by Vignola, the height of the entablature is
one-fourth the height of the column while the pedestal base is one-third the height of
the column. In Tuscan order, it has a proportion of 1:7 which means that the height of
columns is seven times the lower diameter of the columns shaft. Doric order as: 1:8,
Inonic as: 1:9, Corinthian and Composite as: 1:10 (Baker, 2008, p.53-58). These types
of columns are used in many different buildings. For instance; Tuscan order; The
Temple of Jupiter Optimus Maximus, in Rome, (Thomas, et. al., 2012) lonic order;
The Temple of Athena Nike in Athens, Corinthian Order; The Temple of the Sybil, in
Rome (Schulman, 2015), Composite Order; Temple of Cares and Proerpine (Penny
cyclopaedia, 1843,1858, p. 94,) and Doric order; Sanctuary of Aphaia Temple (See,

Figure. 4).
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Figure 4: Doric order, Sanctuary of Aphaia Temple, (513 BC- 500 BC) (URL 4 and
URL 5)

3.2.2.1.2 Renaissance Theory

Renaissance theory defines the proportion theory of that time. Evaluating architecture
as a mathematical science, which acquires the challenge of spatial units, and
undertaking the effort to capture the universal harmony of architectural space, are two

of the most important actions of Renaissance period (Roth, 2000).

During the Renaissance, proportion was used a lot. Mathematical and musical
proportions used in this period, were interlaced. It can be said that a part of the used
proportion systems were based on Pythagoras’ “musical harmony” theory (Perker,

2009, p.592).

They believed that buildings should have a supreme order. Renaissance architects
focused on to the proportion system that exist in the musical harmony theory. These
series of proportions manifested themselves not only in the dimensions of a room or
facade, but also in the interlocking proportions of a sequence of spaces or an entire

plan (Smith, 2014).

The effects of Pythagoras and Plato’s proportion (See Appendix B1) approaches on

architecture and proportions are observed on the structures of two of the most famous
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architects in the period; Andrea Palladio and Leon Battista Alberti (Ching, 2007 and
Perker, 2009). Andrea Palladio (1508-1550) was the most influential architect of the
Italian Renaissance (Ching, 2007, p.315). Palladio developed his own proportions
depending on these proportions. “There are seven types of room that are the most
beautiful and well-proportioned and turn out better: they can be made circular, square
(1:1), or their length will equal the diagonal of the square of the width (5:4), or a square
plus a third (4:3); or a square plus a half (3:2), or a square and two thirds (5:3), or

double square (2:1).” (Palladio, 1997, p.57) (See, Figure. 5).

Figufe 5: Palladio’s Room Prbportions (URL 6)

On the Drayton Hall building plan, which was created with the use proportion system
applied to the rooms by Palladio, it is observed that four of the rectangular room types

are used together (See, Figure. 6).

Complete footprint: |||
3 x 4 ratio B

Figure 6: The Floor Plan of Drayton Hall, Charleston, South Carolina, 1747-1752,
(URL7)
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During this period, Palladio made three different suggestions on the layout of the third
dimension and to determine the room heights based on Pythagoras’ theory. The

purpose of this suggestion is for the room heights to be proportional with the width
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and length of the room (Ching, 2007, p.299). Therefore, he developed a proportion
system according to the width, height and depth proportions of places; the arithmetic
mean (c-b/b-a=c/c that is 4-3/3-2=4/4), the geometric mean (c-b/b-a=c/b that is 9-6/6-

4=9/64), the harmonic mean (c-b/b-a=c/a that is 12-8/8-6=12/6) (See, Figure. 7).

8(b)
6(b)]
3k 12(c)
9(c) 6
4(eN/2(a) 4a) i

The Arithmetic Mean 2:3:4 The Geometric Mean 4:6:9 The Harmonic Mean 6:8:12

Figure 7: Palladio, Arithmetic Mean, Geometric Mean and Harmonic Mean (URL 8)

Palladio has many buildings, which were designed depending on the proportions he
had developed. Namely, these are Palaza Chierizati, Italy (1550), Villa Emo, Italy
(1559), Villa Capra (or Villa Rotunda), Italy (1552-1567) (Perker, 2009, Palladio,
1997, Ching, 2007, Radulescu, 2015). It is observed that Palladio’s square (1:1)
proportions and rectangle (1:2) proportions are used on the building plan. (See, Figure.

8)

s 1 Square: 1:1
Rectangle 1:2

Figure 8: Villa Capra (or Villa Rotunda) by Palladio, Vicenza, Italy (1552-67)
Photos (URL 9) and Plan (Perker, 2009, p.596 and URL 10)

During this period, another architect who used this system was Leon Battista Alberti,

as mentioned above. Alberti also had his own interpretations of these proportions.
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Accordingly, he developed new architectural concepts, including proportional systems
(Naredi-Rainer, 1995, p. 163-172 and Pereira, 2011, p. 374). Proportion system, which
was developed by Alberti, was developed in relation to music. Accordingly, the
relationship between music and architecture is explained thoroughly in Appendix B.
Buildings which were built by Alberti during this period are, Sant’ Andrea, Mantua,
Italy(1472-90) and Cathedral Tempio Malalestino, Italy(1450) and Luca Fancelli
building which was completed in accordance with the original plan after his death
(Perken, 2009). The existing facade of Church of Santa Maria Novella, whose
construction was completed in the mid-14th century, was redesigned by Alberti
between the years of 1456 and 1470. The facade is very important as it has various
proportional and geometric relationships. On this building of Alberti, as seen in Figure
9, proportions such as 1:1, 1:2, 1:3, 2:3, 3:4 are used (Wittkower, 1971, Berkay, 2007,

Gokberk, 1993 and Perker, 2009).

,,,,,,,,

Figure 9: Santa Maria Novella Elevation (URL 11) and Proportion on Elevation
(URL 12)

3.2.2.1.3 The Modulor
The Modulor is the system of proportions established by Le Corbusier on the basis of
anthropometric measurements. These proportions are in accordance with the human

body measurements between 27-226 cm.
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Le Corbusier chose to use Modulor units and standardization. In the book “Modulor”,
he pointed out that the goal of “standardization” is to find principles that can be used
as rules. “Standards” are the rules that govern the various aspects of an object (Le
Corbusier, 1968, p. 60 and Hsu&Shis, 2006, p.79). Modular was developed as a visual
bridge between two incompatible scales, the metric system and the imperial system.
Le Corbusier’s Modular is based on the height of an English man (Standing Man) with
his arm raised. Le Corbusier used this theory to discover the mathematical proportions
in human body and to use this information to affect function and appearance in
architecture (Oztiirk, 2010). This is a dimensional rule that uses multiples of the
Golden Mean, f = 1.618, anchored on the height of the "standard man" at 6ft (183cm)

(Meiss, 1991).

Le Corbusier rationalizes Modulor by answering the question “Where does 1, 75 m
(height) come from?” as “from the subtotal of 108.2 cm navel height and 66.8 cm is
golden proportion”. This is a hierarchical description. In Fibonacci sequence which is
a network, (1, 1, 2, 3, 5, 8, 13, 21...) sequence is an example to Fibonacci sequence

(Sentiirk, 2008, p.105-106).

Geometric sequence, which forms the Modulor, was developed in relation with

Fibonacci sequence is seen in Figure 10.
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Figure 10: Geometric Sequence, which Forms Modulor (Modulor 1&2, Le Corbusier
1980, p. 37-40 and Sentiirk, 2008, p.106)

In The Modulor, what Le Corbusier wanted to do was to put a standing body into a
vertical shape, just like putting a body into a casket. Modulor’s story is framing and
geometric, starts from square, and ends in body (Sentiirk, 2008, p.106). In Figure 11,

Le Corbusier’s Modulor approach is seen on the standing man.

Figure 11: Le Corbusier, Modulor Man (URL 13)

As seen in Figure 11, Le Corbusier shows the proportions in two different colours.
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From a blue series of numbers (Golden Section of the total height) and a red series
(height of the navel) results a sequence of measures from 27 cm to 226 cm (and then
much more) in steps of 27 and 16 (see, Figure. 12-13) (Frings, 2002). He rounded

these numbers while using on buildings design.
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Figure 12: Le Corbusier’s Proportions Developed Based on the Human Body
(Frings, 2002)
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Figure

13: Le Corbusier’s Proportions Developed Based on the Human Body
(Frings, 2002)

In the role of the navel as origin of the red series, Le Corbusier alludes to the tradition
of the similar Vitruvian (See Section 3.2.2.1.1 The Classical Order) and the related
approaches about the harmonies in the anthropocentric cosmos, are shown in a

summing figure in the second book Modulor 2 (Frings, 2002) (See, Figure. 11).
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Accordingly, the proportions seen in Figure 12-13 are transferred into space
organization as; “27 cm. which defines the height of the arm chair while sitting; 43 cm
defines the height of the chair; 70 cm defines the height of the table; 86 cm defines the
height of the countertop; 113 cm defines the height of the bar; 140 cm defines the
height of the armchair horizontal arm; 183 cm defines the human height; 226 cm is
human height with arm lifted up (Radulescu, 2015). Relating the human body to
Modulor, it enabled a “co-ordination” at every level from town planning to furniture”
(Loach, 1998 and Martin, 2010). Correspondingly, these proportions are used in the
design of buildings, interior spaces and facades. The drawing in Figure 14 shows the

use of this system in the interior spaces.
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Figure 14: Interior Design Formed with Le Corbusier’s Proportions Developed
Based on the Human Body (URL 14)

As mentioned by Le Corbusier, this proportion is rarely used by other architects (Le
Corbusier, 1968). Le Corbusier used this system on many buildings. As mentioned by
him, the most important one among them is the Unitéd’Habitation in Marseille (1945—
52) a proportional demonstration of his Modulor system (See, Figure. 15). He used 15
measures of Modular to bring human scale and standard module of 226m (Modular
Man’s Dimensions) to this huge building, which are 140 m’s long, 24 m’s wide and

70 m’s high (Radulescu, 2015).
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Figure 15: Unite d‘Habitation Residential Block in Marseilles, Le Corbusier (URL
15)

3.2.2.1.4 The Ken
“Ken”, a measurement unit, emerged in the second half of Japan Middle Age. Ken
module, which was first used to show the spaces between columns, is used in house

design (Ching, 2007, p.306).

Together with Ken, another module, the tatami (or the traditional Japanese floor mat),
also had an impact on the design of Japanese spaces. A small side of a tatami is equal
to the size(s) of ken and two kens are equal to the length of a tatami. The Japanese
interior spaces are formed according to ken modules and the placement of tatamis. The
number of tatamis is the indicator for the size of a room. (Radulescu, 2015). A ken
module has the proportion of 1:2 and may form room layouts through the combination in

different rotations of the rectangles (1:2) (see, Figure. 16) (Ching, 2007, p.307).
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Figure 16: Traditional Japanese House and the Use of Ken Modules (Ching, 2007,
p.307)

This system organizes the design in Japanese houses and agglutinative consecutive

sequence of rooms from space to space (Ching, 2007) (See, Figure. 17-18).
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Figure 18: Consecutive Order in Tybica Jal

panese House (Radulescu, 2015)
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3.2.2.1.5 Antropometric Proportion

Anthropometric proportion is based on the sizes and proportions of human body. The
size and proportion of human body have an impact on the proportion of things such as
tools we use, user work on, height and distance of things that we need to reach, sizes
of furniture that we use to sit, work, eat and sleep (Ching, 2007, p.310). For example,
the plan of Frederik’s Hospital in Copenhagen, designed by Danish architect Nicolai
Eigtvet, is formed by taking the hospital bed as the module (3x6 feet- 90x180 cm),
which was placed in 180 cm (length of bed module) apart from other beds (Radulescu,

2015) (See. Figure 19).

1__

L

Figure 19: Frederik‘s Hospital in Copenhagen, Designed by Danish Architect Nicolai
Eigtved (Radulescu, 2015)

3.2.2.1.6 Scale
Scale, which fixed proportion is used to determine the measurement and size, is a
system identified in accordance with the size of a building compared with an average

human dimension (Roth, 2000, p.99 and Ching, 2007, p.285).

Scale:1/50  Scale:1/100

Scale:1/50 Scale:1/100

Figure 20: Scale in Architectural Drawings (URL 17)
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Scale is categorized and assessed in two groups as Mechanical and Visual. Mechanical
scale is the size and proportion of an object in accordance with generally acceptable
standard or scale (Ching, 2007, p.313-314). In terms of architectural representation,
scale is used to identify the proportion that determines the relation between the
drawing and representation of drawing. For instance, the scale of an architectural
drawing determines the size of building in the drawing compared with an actual object.
Visual scale is the size or proportion of an element compared with the known or
estimated other elements (Ching, 2007, p.313-314).

3.2.2.1.7 Golden Proportion (Golden Section - Golden Rectangle- Golden Mean)
in Architecture

Golden proportion is a widely used proportion throughout the history in relation to
architecture. Other names frequently used for or closely related to the golden
proportion are; divine proportion, golden section (Latin: sectioaurea), Golden
Rectangle or Golden mean (Crasmareanu and Hretcanu, 2008). It is denoted by the

Greek letter “phi (D).

The explanations of the Golden Mean typically commence with a brief description of
the Fibonacci sequence (Ostwald, 2000). Fibonacci sequence is the fact that if we

add any two numbers in the sequence, we obtain the next term (Fischler, 2001).

112 5, 8, 13, 21, 34, 55, 89, 144,.
T e S T

23 5 813 21 34 55 89 144

Figure 21: Fibonacci Sequence (URL 18)

The golden section proportion can be defined geometrically as a division of a segment

into what Euclid termed “the mean and extreme proportion” (Ching, 2007). An equally
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simple definition, which is often paraphrased in various texts, is as follows. If the line
AB is divided by a point C such that the proportion of the whole line AB to the longer
segment, AC is equal to the proportion of the longer segment, AC to the smaller
segment CB, then the proportion AB : AC (and also AC : CB) is known as the Golden
Mean or Golden section (¢ or phi). The Golden Mean is approximately equal to

(1+V5)/2, or 1.618. (Oswald, 2000). (See, Figure. 22)

A C B

Figure 22: AB: AC (and also AC: CB) is Known as the Golden Mean or Golden
Section (¢ or phi). (Abbasoglu Ermiyagil, 2015)

Golden proportion, in the form of golden rectangle, golden spiral, is used in different
periods such as Egyptian, Renaissance, Islamic, Greek and Modern Architecture (See

Appendix A).

In this framework, Golden rectangle is a rectangle with golden proportions on side
proportions (AB: AC=AC: CB=1.618 (see, Figure. 23) and generally seen in building
masses. Another characteristic of golden rectangle is that when a square is taken out
within, the remaining rectangle still has a golden proportion and the side lengths of
squares within are equal to the Fibonacci numbers (1,1,2,3,5,8,13,21) (see, Figure. 23)
(Kimberling, 2002). By drawing an arch, each of the squares with a golden spiral is

generated (see, Figure. 23) (Carafoli, 2009, p.246).
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A C B
Figure 23: Golden Rectangle and Golden Spiral (URL 19)

Today it is still observed through different researches that golden proportion is used in
facade and plans of buildings in architecture. In that perspective, the research
conducted by Boussora and Mazouzis one of that revealing the use of golden
proportion in Kaironuan Mosque (Boussora and Mazouz, 2004). Boussora and
Mazouz emphasized this in “The use of the golden section in the Great Mosque at
Kairouan” published in 2004 (Boussora and Mazouz, 2004). This article mentions that
golden section can be tested on buildings in different systems besides two methods for
analysis are examined in this study. Despite of different methods regarding this issue,
the two methods by Boussora and Mazouz are dwelled upon since it is the newest study

within this scope.

The first method consists of the division of a line into a golden section (see Figure.
24). This “starts by drawing a segment AB; then a rectangle with length AB; and width
AB/2 is drawn. Then; a diagonal is drawn from A to the opposite corner D. Afterwards,
the width BD is subtracted from the diagonal by drawing an arc, which has this width
as its radius. The diagonal is then divided into two segments resulting from the
intersection of this arc with the diagonal. The last step is to rotate the longer segment
of this diagonal onto the adjacent long side, AB. The intersection point C subdivides

this side so that the proportion is: AC: CB:: AB:AC=1:®:1:d?::1:1:®” (Boussora and
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Mazouz, 2004, p.11).

AB/2

A C B
Figure 24: Construction of the Golden Section by Division (Boussora and Mazouz,
2004, pp.11)

Second method consists of generating a golden rectangle from a square (March, 2001).
It has four steps; “as the first step is to draw a square having AB as a side then to divide
AB in half after then to draw a diagonal from the middle of the side AB to the opposite
corner and finally to swing this diagonal until it cuts the line AB at C. The golden
rectangle generated will have AC as its length and its width will be equal to AB
following the same method; a golden section progression will be obtained across the
entire line AB. We will then have: AC:AB::AB:BC::BC:CD::BD:BC::®=1.618”

(Boussora and Mazouz, 2004, p.12).

Figure 25: Construction of the Golden Section by Extension (Boussora and Mazouz,
2004, p.12)

3.2.2.1.8 Regulating Lines

If the diagonals of two different rectangles are parallel or perpendicular, it means that
these two rectangles have similar proportions and the diagonals and lines that these
elements are aligned are called Regulating Lines (Ching, 2007, p.290) (See, Figure.

26).
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Figure 26: Formation of Regulating Lines (URL 20)

Regulating Lines is a satisfaction of a spiritual order, which leads to the pursuit of the
indigenous and harmonious relations (Le Corbusier, 2007, p.75). Le Corbusier
described these lines as a “necessity for order ... a guarantee against wilfulness ...a
means to an end...” (Le Corbusier, 1971, p.60). He proposed that the regulating lines
of forms (or the geometrical laws of any particular form) should be the basis for
subsequent action. Once these geometrical laws are understood and the lines are
drawn, various axes can be traced and the properties of forms (whether they are linear,
or centroid, static or dynamic) can be detected (Baker, 1996, p.45).

The use of regulating lines to define the measurements for building elements such as
“doors, windows, panels etc.” can be exemplified with Le Corbusier (Le Corbusier,

2007, p.80 and Martin, 2010).

Le Corbusier used “Regulating lines”, in many of his buildings. Villas Roche and Villa
Garches are the most famous among them. In Figure 27, Villa Roches is shown with

its regulating lines.
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Regulating lines are used on the two facades of Villa Garches. Vertically used
regulating lines are shown in Figure 28. As seen in Figure 28, the proportional
sequences that describe the primary rectangular boundary of the villa are transverse

sequence, 2:1:2:1:2; to arrange the formal elements of the two facades (Hildner, 1998).

Figure 28: Regulating Lines on the Villa Garc, H rusier (URL 22)

The subtle coordination of the pattern and the regulating lines show a detail at the
garden facade. The inclination of the reeling of the stair to the garden had to have
exactly the same inclination like the major diagonal line and the beginning of the
reeling had to be in line with the pattern. To ensure this condition, Le Corbusier

heightened the base of the stair (Wild, 1998).

Figure 29: Regulating Llneson theV|IIa Garches (URL 23)
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3.2.2.2 Mathematical Sequences in Architecture

“A sequence of numbers is a set of numbers arranged in some particular order, as when
we count “1, 2, 3, 4, 5....” arrangements of this kind either of numbers, or days of the
week, or students’ position in an exam, or described in English using ordinal numbers,
1.e. ‘first’, ‘second’ etc., and a thinking of a numerical sequence, we simply label the
numbers in this ordinal fashion. Such activities occur very early in our mathematical
development; indeed they begin with counting and number rhymes and games” (Hirst,
1995, p.106). The concept of sequences is also used in mathematics as index.
Generally, an index is a number or other symbol that indicates the location of a variable
in a list or array of numbers or other mathematical objects. This type of index is usually
written as a subscript to the variable (Borowski and Borwein, 2002). According to
different resources, sequences, as a significant subject of mathematics, are used in
various areas. The best known sequence is the Fibonacci and DNA sequence. For
example, Alfonso Architects have designed a church in Tampa, Florida using the

Fibonacci sequence to generate the proportions (Warmann, 2010).

Figure 30: Church in Tampa, Florida, Designed by Alfonso Architects (URL 24)

Sequences are also observed in the Fibonocci’ series, music and architecture and may
be delivered through graphs. In architecture, sequences are found in shape grammar

studies. In architecture, sequences are used for the writing of formations rules (Riza,
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2015).

3.2.2.3 Mathematical Pattern in Architecture

The concept of a pattern also extends to the solution of space where solutions to similar
problems are related and define a single template that repeats with some variation
every time such problem is solved. The underlying idea is to reuse information; either
in repeating a unit to generate a two-dimensional tiling design, or in reusing the general

solution to a class of differential equations (Salingaros, 2001).

In this perspective, the pattern is a group of two-dimensional or three-dimensional
elements in an order and repetition. From the architectural aspect or on a building
basis, the order of openings is even in a pattern. There are many examples from history
until today such as historical floor tiles, wall tiles, and various mosque and building
window layouts, decorations, authentic motifs... (Koseoglu, 2015). For example,
pattern of windows are used on the two facades of the new Academy of Fine Arts and

Art Museum in Arts Campus at Umea University, Sweden (See Figure 31).
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Figure 31: The new Academy of Fine Arts and Art Museum in Arts Campus at Umed
University (URL 25)

There are many written references regarding the emphasis of relation between patterns

and architecture, and definition of architectural language, pattern language at the urban
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and spatial scale. The most significant and known among such is the book written in
1977 by Alexander, Ishikawa, Silverstein which his associates called it “A Pattern
Language Towns-Buildings-Construction”. An effort to define patterns in solution
space is conducted by collecting architectural and urban solutions into the research
(Alexandre et. al., 1977). The approach of “mapping” is used to make patterns
meaningful in mathematics and ensure their interpretation; and a set of patterns
(numbers-elements) are grouped and matched into rational statements (Riza, 2015).
3.2.2.4 Geometry in Architecture

As stated by Reichenbach, geometry is established as a closed and complete system,
the concepts and relations of which are accepted to correlate well with physical space
(Reichenbach, 1958). As the basic necessity is formed around a rational, universal,
objective ground, mathematics and geometry are seen to be the most essential

references both for architectural theories and architectural practice (Kog, 2008).

In that respect, architecture has been using proportional systems and geometry to
create specific forms or restrict the created forms throughout history. The aim of using
such system is to ensure a harmony between the elements of building and create a unit
feeling through “the principle of what making beautiful” (Timugin, 1993). In this
framework, starting from the Middle Age, there have been a strong grasp of geometry,
which enabled them to construct the great cathedrals according to mathematical
principles (Salingaros, 2001). Modern architecture continues to use geometry. For
instance, one of the architects, who used geometry in architecture, is Frank Lloyd
Wright. Wright used geometry as a formative idea with the concepts of plane and solid
geometry determining the built form (Keane and Keane, 2005, p.52). Figure 32 shows

the Krause house in Kirkwood, Missouri, 1952 plan and elevation designed by Wright
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who used the basic geometry.
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Figure 32: Frank LIyod Wright, Krause House in Kirkwood, Mlssourl 1952 Plan
(URL 26) and Elevation (URL 27)

3.3.3 Relationship between Mathematics and Architecture

The relation between mathematics and architecture is a long lasting subject in
architectural tradition (Padovan, 1999). Although architecture’s use of mathematical
entities and equations is accepted to date back to Babylonian or Egyptian settings by
some mathematicians (Kline, 1953). In this study, the historical outline of
architecture’s relation with mathematics is focused on starting with Greeks since a
theoretical background was first given by them. Vitruvius’s theory of proportion in his
“Ten Books on Architecture” is taken for granted as the initial attempt in theorization

of architecture has a relation with mathematics (Padovan, 1999).

Mathematics is a discipline that is formed of numbers, proportions and intervals.
However, the belief in mathematically ruled design is accepted to have its initial
realization and reflection in architecture in the built examples of Greek temples

(Vitruvius, 1960).

In this study, the relations between Mathematics and architecture are established in
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relation to the Rankscale method that has and the study is focused on the related
concepts and sub-concepts of the Mathematics, which affect the method formations in

detail.

The relationship between mathematical concepts and architectural elements can be
seen in Table 14 that is developed by the author based on Yiirekli’s Rankscale.
According to Table 14, units/number/sign/patterns, which are the smallest elements of
mathematics discipline, are used in the first stage. In this stage, architectural elements
which can be defined as geometric forms are mapped with the use of intervals and
proportions. Units, numbers, patterns and geometric forms can be used in identification
of facade elements used in architecture discipline with the use of proportions and
intervals. In this stage, proportions used in mathematics disciplines are of crucial
importance since they enable the identification of geometric forms used in architecture.

A relationship is established between two disciplines based on these concepts.

In the second stage, set/sequence concepts used in mathematics discipline are mapped
with element groups used in architecture. At this point, types determined as per the
proportions of elements in the first stage are grouped. This grouping is the internal
grouping of elements with same functions. At this point, determination of grouping of
elements, sequence (door sequence type, window sequence type, etc.) and sets (door
set type, window set type, etc.) are formed with the help of set/sequence concepts used

in mathematics discipline.

In the third stage, facade elements with different functions on the same facade can be

mapped with mapping method used in mathematics discipline. “The approach of
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“mapping” is used to make patterns meaningful in mathematics and ensure their
interpretation; and a set of patterns (numbers-elements) are grouped and matched into
rational statements (Riza, 2015)”. In this regard, mapping method and sequences
formed by the use of this method dominate the formation of aggregation of elements
with different types in architectural facade formations. Building facades in architecture

are formed by mapping/sequence concepts used in mathematics discipline.

In the fourth stage, algorithms used in mathematics discipline have formed. “An
algorithm which is a well-defined computational procedure that takes some value, or
set of values as input and produce some value or set of values as output. An algorithm
is thus a sequence of computational steps that transform the input into the output”
(German, Leiserson, Rivest, Stein, 2003). As a result of mapping with the selection of
algorithm, the input directs the evaluation of sequences and the result. In this respect,
architectural elements in architecture discipline, facade elements determined and
facades formed are considered as input. The input is aggregated and buildings are

formed as output.

In the last stage, outcome is obtained as a result of algorithms and environment
composed of buildings and spaces in between is formed in architecture with
aggregation of all elements. In line with this, the relationship between mathematics
concepts and architectural elements can be seen on Table 14 that is developed by

Rankscale method.
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Table 14: Relationship between Concepts and Sub-Concepts of Mathematics and
Architecture

Mathematics Architecture
é )
Results )
GCD=5  x=12/5 Environment Composed of
; e » Buildings and Spaces in
M‘“ ' Between
G J
4 )
( Algorithm A
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At the first stage, the tools/concepts used in mathematics discipline is taken as the main
instruments relatively with the developed rankscale table. With the help of the

determined tools architectural elements are coded. In the second and third stages;
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Sequential composition of the coded elements are developed. In the fourth stage;
developed sequences are taken as inputs in order to achieve outputs. At the last stage

overall results are determined in accordance with the achieved outputs.
3.3 Music and Architecture

The third discipline under the scope of this study is music. The definition of music, its
evolution and relation with architecture is examined in three phases. The first phase is
concentrated on the characteristics of music discipline and how it is related with
architecture. The second phase is related with the historical development of music and
its intersection throughout its development (Appendix B). The last phase deals with

the main elements of music discipline and its relation to architecture.

The discipline of music is explained differently in dictionaries and researches of
various philosophers and scientists. One of the explanations noted that “music is the
universal language; we are told the language of emotion” (Alperson, 1987, p.3).
According to Sakar, music is “the art of delivering emotions and ideas through voices”
(Sakar, 2009, p.338). As for Babacan, music is a vital tool for expressing the emotions
such as joy, sadness etc.; knowing different cultures and making social and cultural
communication as well as it is a cultural resource and a scientific domain (Babacan,
2011). The dictionary meaning of music is “an art of sound in time that expresses ideas
and emotions’ insignificant forms through the elements of rhythm, melody, harmony,
and colour” (Music, 2015). According to this explanation, music has a universal
language for the expression of emotions, ideas and it is an art where sounds are used
in the formation of these expressions. Through the sounds used in music, it becomes a
scientific art, yet art is important in expressing the cultures and it can be delivered

differently in different cultures. Music uses elements as rhythm, colour, harmony and

59



melody aims to transfer emotions. Therefore, music becomes a communication tool
and provides communication through the use of elements within (sound, melody,

rhythm, harmony etc.).

Music and architecture have several characteristics in common throughout the history;
thus, these links have always reaffirmed that music and architecture are analogous art

forms that only diverge in their object of study.

In the 18™ century, the German philosopher Johann Wolfgang von Goethe, and
Friedrich von Schelling (1775-1854) described architecture as “frozen music”
(Variego, 2011 and Hasol, 2008). From the statements of these scientists, it is possible
to interpret that there are structural similarities between architecture and music. In this
context, the perception is that architecture reflects the static state of harmonies in
music. It is a known fact that the notes and rhythms in music have continuity. This
movement of proportions, rhythms, and notes is realized in the form of a stable design

product.

The study conducted by Beirharz explains the relation between music and architecture
as follows: “To design a space in architecture and in music are both three dimensional
practices. While music operates predominantly in the dimensions of pitch/register,
duration/rhythm and time, architectural design primarily determines the three
geometric dimensions. Furthermore, parameters of condition such as colour, dynamic
intensity (music) and texture are applied to both disciplines and restrictions are also
moderate in stochastic design processes — performability, construction materials,

building regulations, gravity, cost, etc.” (Beilharz, 2003).
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Music and architecture are similar in terms of their units (elements) and characteristics.
The units in both disciplines can be transferred to other disciplines as well. Thus, shape
(contour), geometry, proportion and sequence are characteristics in architecture from
extra-musical practice or scientific disciplines applied to generative systems by
complexist and composers (Beilharz, 2003). Like architecture, music relies on
mathematical proportions (Symonds, 2004). The use of proportions in the nature such
as measurements of the human body or musical interval in the expression of harmony
in the universe became very common in the field of art and architecture (Wittkower,
1971). Jay Kappraff provides an overview of the way in which musical proportions are
used to shape architectural form (Oswald and Williams, 2015, p.16). Radoslav Zuk
describes a relevant proportional system derived from consonant musical intervals and
traces its evolution. Zuk argues that for such proportional relationships between
architecture and music to be meaningful, they must incorporate the three-dimensional
properties of architecture, as well as the more common two-dimensional relationships
found in plans and elevations (Oswald and Williams, 2015, p.16).

3.3.1 Main Elements of Music and Relation with Architecture Discipline

The main elements of music are rhythm, melody and harmony (Megeb, 2007). Two of
these musical elements (rhythm-harmony) are seen often, and it is found that there is
a direct link with architecture. Thus, these main elements are included in this study.
Melody, which does not have a direct relation with architecture, is confronted as a
subtitle formed by rhythm and harmony. Table 15 underlines the musical elements

given under this section.
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Table 15: Musical Elements

Music

Harmony Melody Rhythm

3.3.1.1 Musical Harmony in Architecture

Vitruvius, who conducted the first and in-depth researches concerning architecture,
considers the harmony as a repetition of a module where parts of building have an
interrelation in simple numeric proportions. This idea is originated from the human
body (Altan, 1993, p.75-76). Harmony in music is a musical pattern generating the
consecutive link of accords (the simultaneous playing at least two sounds) (Megep,
2007). There is a harmony in the essence of both approaches. The harmony created by
the aural movement of sounds in music is the harmony aimed to be provided through

the repetition of visual architectural elements and their inter-relations.

In order to generate a harmony, “musical proportion formed by the musical intervals
is used and architects aim to reflect this to the building formations. The proportions
became architectural rules for orchestrating a building's individual measures and

harmonizing the parts with the whole” (Fletcher, 2000, p.73-85).

It is stressed under the section describing the historical development of music (See,
Appendix B), the musical harmonic proportions used in architecture are; 1:1(square
unit), 1:2(octave-double sequare), 1:3(doubled sesquialtertia-triple), 2:3(fifth-
sesquilalteria fifth diapente), 3:4(fourth-sesqutertia fourths diastessaron), 4:9(ninth-

sesquialtera doubled), 9:16(sesquialtertia doubled), 3:8(doubled sesquitertia), 1:4
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(quadruple), 5:4(third), 4:3, 5:3(sixth), and numbers used in musical consonance in
spatial proportions and proportions in their designs (Fletcher, 2000, p.73-85). For
example, in Villa Garches by Le Corbusier can be a good example. 1:2 and 2:3

proportions are used in the plan and facade organizations (see, Figure. 33).

12

12

Figure 33: Harmony on Le Corbusier Villa Garches Building (URL 28)

3.3.1.2 Musical Rhythm in Architecture

Rhythm used in music means dividing a musical work into equal or in different
sections within a known time period. Rhythm beats follow each other in the way to
form an order. These beats are shown with notes in music (Megeb, 2007, p.6). The
interpretation of rhythm in architecture can be seen in the interview conducted by
Henriksen that was published in MSW Board of Architects. As can be seen from
Figure 34, this publication reviews on the basis of a housing development are designed
by Valjakka in 1985. The housing is arranged into an A BBB C rhythm where ‘A’ is a
grouping of four repeating units to balance the bulk of 'C' (Henriksen, 1996). This

emphasizes the meaning relation of rhythm in both disciplines.
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Figure 34: Housing Designed by Eero Valjakka, 1995 (Henriksen, 1996)

Xenakis used the music rhythm and tried to reflect these to the Le Corbusier’s building
facade (Sterken, 2007). Xenakis created a musical rhythm on the building facade of
Monastery of the Le Tourette through the repetition of patterns formed in accordance

with the width of windows (McEwen, 2009).

However, “this remained valid until he had withdrawn himself from the notion of
rhythm and began to utilise densities” (Sterken 2007). “This created undulations rather
than rhythm and sliding between time bases rather than strict delineation. In this way,
it began to increase the complexity of the work and when layered created a more
complex polyphony, which was untied from its musical heritage, and more closely

linked to physics” (Sterken 2007 and McEwen, 2009).
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Flgure 35: La Tourette Rhitmic Pattern on Drawing (McEwen, 2009) and Photo
(Sterken 2007)

64



Caxia Forum building by Herzog & De Meuron covered in Jenck’s study is an example
for the use of rhythm in architecture. In this building, strong horizontal contrasts divide
the collage into three basic voices or four or five melodies. Rusted cast-iron crowns
the top, the middle is brick, and the bottom is a black, voided ground floor, which
amounts to a violent Beethoven silence. The basic A/b bay rhythm unifies the volumes
and blank windows vertically, and the volumes at the top amplify this vertical
emphasis (Jencks, 2013). In Figure 36, A/b rhythm is shown on the block. The building
has a rhythm, which gives a perception as if the facade is compatible vertically. While
the building horizontally gives some basic melodic lines, vertical reading reveals both
harmony and dissonance. As it is possible to see this on the building, the rhythm of
AbAbAbAbAboccurs through the repetition of these basic harmonies (see, Figure. 36)

(Jencks, 2013).

Figure 36: Herzog & De Meuron’s Caixa Forum, Madrid, 2003-2008. (Jencks, 2013)

3.3.2 Interpretation of Musical Signs and Concepts in Architecture
The evolution of music discipline throughout its history is strongly connected to
architecture discipline. Therefore, written sources are studied and relevant evolution

periods are examined under the scope of this research (See, Appendix B). The relation
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between music and architecture in accordance with main elements of music harmony,
rhythm and the signs that formed music used these two disciplines relations. In that
regards, the locations of musical signs, emotional reflections of these signs are
transferred to architecture and interpreted in Xeannis& Le Corbusier and Daniel

Libeskind and Peter Cook studies.

Le Corbusier, developed his own musical proportion system. He used proportion
system of Leon Batista Alberti while developing this musical proportion system. In
this proportion system, used the Modulor (Kappraff, 2015, p.569). He used the golden
section in his work of Modulor and given several references to the music as well
(Sterken, 2007). The Modulor was “a tool of linear or optical measures, similar to
musical script” (Le Corbusier, 2004, p.17 and Cohen, 2014). In that respect, Le
Corbusier worked with a significant architect, musician and researcher lannis Xenakis
for his Modulor approach. Xenakis experimented similar numerical proportions in
musical composition (Sterken, 2007). Xenakis developed rhythmic patterns through
binding numeric proportions in his musical compositions and used the relevant pattern
on the facade of the Monastery of La Tourette (Sterken, 2007, p.34). The pattern
formation and transfer on facade of the Monastery of La Tourette buildings is reviewed

in terms of expression of musical elements.

Libeskind performed his works by identifying architecture with anatol music. Mases
& Aaron by Arnold Schoenberg are performed in Jewish Museum. Moreover,
Libeskind believed in the definition of Kurt W. Foster as (Libeskind, 1991) “spatial
music, a kaleidoscopic collection of lines and symbols that represent the same double
axial structure of sounds; melody and/or chords, horizontal and/or vertical structure,

regulated by the common principle of liberal variation” and reflected this in this
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Chamber works. In this project, “architect has a vision for the application of the
philosophical effect of a certain musical symphony, which he transferred to actual lines
and led him to successful design. If we follow one string of architect‘s thoughts in
putting his own ideas of museum’s design, we shall find that the main idea which was
created due to Arnold Schoenberg‘s, Moses & Aaron an allegorical opera whose
subject is according to the writer and pianist Charles Rosen” (Dewidar, EI Gohary, Aly
and Salama, 2015 and Tzonis&Lefaivre, 2003). Therefore, he put a zigzag line to
imitate the formation of melodies and the sequence of raising waves in the unfinished
opera (Tzonis and Lefaivre, 2003). He was particularly interested in the sudden break
of the music in the third act of the operetta, after two acts of fairly complex music, the
music abruptly stops in the second act, allowing the silence to act as a figural element
just as the music. Libeskind says that the unwritten third act is actually one of silence,
allowing sounds from the audience to come into play. Whether Schoenberg actually
intended that it is highly questionable, but his contemporary John Cage "composed"
4'33" based on that idea; not letting the musicians play their instruments for 4 and a
half minutes, allowing the sounds from the audience to compose itself into the piece.
Libeskind says that his "void" spaces within the museum are placed to achieve the
same effect; a disorienting phase to allow the visitor to become a participant in a space

allowing contemplation and reflection (Riad, 2009, p.89).

Peter Cook, who established a relation between music and architecture, applied the
musical formations to the urban scale and architectural scale in his approach. For
example, Peter Cook tried to interpret the formation that combines notes on stave and
supporting markings regarding the visual correlation of architecture and music

elements. (Capanna, 2009)
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According to this approach, Erest Bloch’s concert for violin into composition of the
plan of an ideal city takes part on a stave. In this adaptation, Cook shows the notes that
are located on stave become towers, the stave becomes a street, and the supporting
markings become walls (Cook, 1993 and Capanna 2009). The notes on the stave
represent the planimetric position of tall cylindrical skyscrapers while the musical lines

(stave) are the urban highways of the “great march” (Cook, 1985 and Capanna 2009)

Figure 38: The Measures of the Concerto by Bloch that Provided the Layout for
Peter Cook’s Bloch City (Cook, 1985 and Capanna 2009)

Another work done by Peter Cook is the concrete reality of Steven Holl’s construction
in Texas that interprets the continuous and discontinuous tonal properties of the

horizontal and vertical structures (Capanna, 2009, p.265). In this work, Cook interprets
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the increases of voices on buildings. In accordance with that, he transfers improvement
notes on the stave related with the tones, (p: piano-soft, mp: mezzo piano - medium
soft, mf: mezzoforte-medium loud, f: forte-loud, ff: fortissimo-very loud, and <:
crescendo-gradually getting louder, fff: fortississimo —very very loud) rests between
notes in the structure as it can be seen from the stave by using the supporting marks.

In this work of Peter Cook, he used The Texas Stretto House which he condenses the
temporal and spatial scansion of one of Béla Bartok’s most singular concerts, “Music
for String Instruments, Percussions and Celesta” (Bartok 1937 and Capanna, 2009)
(see, Figure. 37-38). Be¢la Bartok’s most singular concerts that he used focused on a
specific parts consist of different sentence/term/period and motifs of the, “Music for
String Instruments, Percussions and Celesta” (Capanna, 2009, p.266). The parts he

took corresponds to the chapters in music.

He correlates the interpretation of facades with the music intervals, the “distances”

between one note and another — corresponding to the measure of the geometric
relationships that run between the rectangles set in the windows. He stressed out that
on both the ground and upper floors, 21+13 feet musical scales are used and those

scales are the rates used in the series of Fibonacci. (Capanna, 2009, p.266).

He correlates the roof formations and heights of the buildings with the concept of note
and numbers of Fibonacci and he interpreted them on the stave. As the stave changes,
it can be seen that sounds, which increase, reflect the height of the buildings in
architecture. Related with the tones, Mark of pp, which is used at the expressions of
the nuances, means Pianissimo (very low) (see, Figure. 39) and increase line (<) means

the voice at that point will increase (Megeb, 2007). He defines this formation as:
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“The 89 measures in the first movement are divided in two golden segments:
from the gradual crescendo, from the pianissimo in the beginning of the
composition reaches the fortissimo apex at the end of bar 55, to the diminuendo
which leads to pianissimo after the last 34 bars, to the more internal subdivision
in golden measures of the timbered pushing and releasing the soft pedal,
executed in decreasing progression; bars 34-21, 21-13, 13-8.4” (Capanna,
2009, p.266).
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Figure 39: Comparison of Bartok’s Specular Composition and Holl’s Stretto House
(Capanna, 2009)

Consequently, in the light of these developments, harmony and rhythm, as the main
elements of music, are used in similar and different forms within architecture. Rhythm
and harmony covered by two disciplines are formed by the combination of signs (units-
note) within. Thus, the rhythm and melody formation in music is realized by the
combination of note, motif, sentence/period/term and chapters. Moreover, these
concepts form composition (song) too. Architecture, on the other hand, uses its own

elements and shapes to form architectural compositions.
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Table 16: Terminological Relation between Music-Architecture
Music Architecture

Environment Composed of
Buildings and Spaces in Between

Composition (Song)

Chapter Building

Sentence/Term/Period Building Facade

Motif Group of Building Elements

Note/Signs/Units Building Element

2 A 2 A 4

Although there are different explanations for the concepts comprising rhythm and
harmony, they can be explained in such definitions: A note is a sign to indicate the
sounds and their periods (Megeb, 2007, p.8). Motif is comprised of a couple of notes
including a rhythmic pattern that generates motif and is easily defined (Say, 2002,
p.354). A sentence is the smallest part of a song arising from motif, creating a melodic,
harmonic and rhythmic movement (Say, 2002, p.115). The part of a song generally
comprised of eight scales and covering two musical sentences is called period (Say,
2002, p.164). Chapter is the combination of sentence, term and periods. The
composition is transformation of all melodies into songs (Erkan Dagli, personal
communication, 12 August 2015). Nuance shows the strength or lightness on sounds
during the performance of a song. The terms are shown in terms of abbreviations on
notes. Tones are the rules of the sounds to formations of the songs (Megeb, 2007,
p.25). These are located inside the motifs, sentence/period/term and chapters to form
composition (song). All these terms make sense from their location on stave. Stave is

the form composed of five parallel horizontal lines with four equal spaces, and used in
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order to write notes (Megeb, 2007, p.8).The sentence in music is the combination of

melody and period while motif is the combination of notes with organizing signs.

3.4 Quadruple Intersection of the Disciplines; Linguistic &

Mathematic & Music & Architecture

There is a lot of information about the dual interactions of linguistics-architecture,
mathematics-architecture, and the music-architecture within the historical process
until today. According to existing dual relationship between the architecture and the
other mentioned disciplines, this thesis tried to find out strong relationships amongst

four different disciplines.

Accordingly, firstly keywords and concepts between the three disciplines which was
used related to the subject mentioned in the previous parts are identified. In line with
this, dual relations of these disciplines linguistics —architecture (Table 11),
mathematics-architecture (Table 14), and music-architecture (Table 16) are

established.

In this stage, keywords and concepts used in the four disciplines are aggregated based

on Rankscale method. In this regard, relations of the four disciplines are clarified to

form the inputs of the method in Table 17.
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Table 17;

Linguistic, Architecture, Mathematics and Music Rankscale Keywords and
Concepts relations

Linguistics

Composition

John and Bill are two school

Architecture

Mathematic

Music

Environment Composed of
Buildings and Spaces in

Result

GCD=5 x=12/5

Composition (Songs)

friends. They are play a game|
read a book together.

John thinks that Bill is
read the book. But, John
did not buy the books.

LJ : -

URLS

Building

NE/nan;

W

Paragraph Algorithm Chapter

-2x+5=3x-7

John thinks that Bill is
read the book. But, John
did not buy the books.

x=7
-2x+2x+5=3x+2x-T
5=5x-7

5+7=5x-7+7
1/5*12=1/5"6x
x=12/5

Sentence Mapping- Sequences

John thinks that Bill is read
the book.

Step lll

R
a
n
k
s
c
a
!
e

Sequences=2,1,4,3, 6,5

Sets-Sequences
n=§2468.103 B=§1357.93

U 2 4 s
]—1 = 6 | :

8 10 7 9
Even Numbers Odd Numbers

Group of Word Group of Building Elements|

Lm) /m
John Read
Bill | Think
Angry
Verbs

==l
mm
mn|

Subjects

Words /Units

Doors Windows

Elements
(Numbers/Signs/
Units/Geometric

Forms/Proportions/Intervals)
12,3,
(-*/+) . (ab,c.d)

Building Elements (Units)

=

Note/ Signs/Units

i

(Book, John, Bill)

Therefore, until the formation of composition from the smallest part of the Rankscale
is used in linguistics, this quadruple relation is formed in the shape of improvement

approach incrementally (See Table 17).

In this regard, the first step includes the smallest modules of four disciplines such as
word in linguistics, notes in music, and elements in mathematics match with the
building elements of the architecture. At the second step, group of words in linguistics,
motif in music, sets and sequences in mathematics are used in the same expression of
building elements of the architecture. At the third step, sentence in linguistics is formed
in equivalent sentence/term/ period in music, mapping in mathematics and building
facades in architecture comes.

The fourth step includes paragraph in linguistics,

chapters in music, algorithm in mathematics matches with all components of the
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building in architecture. At the fifth step, the composition is formed with the
combination of sentences in linguistics, composition (song) is formed with the
combination of chapters in music, results of algorithm are identified (numbers, graphs

etc.) and the environment composed of buildings and spaces in between in architecture.

Consequently, concepts and sub concepts used in linguistics, mathematics and music
disciplines are determined as a result of the researches conducted and the relations
between concepts used in these disciplines and concepts used in architecture discipline
are associated based on the Rankscale method. As a result of sources studied, it is seen
that various sub concepts of different disciplines are used in the formation process. In
this regard, taxonomy, main concepts and sub concepts have provided input for the

development of analytical reading method. (See, Table 18).
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Table 18: Linguistics, Mathematics, Musics, Concepts and Sub-Concepts

Disciplines

Concepts I

Sub-Concepts

Linguistics

Words /Signs
Elements /Unit

Vocabulary

Group of Words

Vocabulary

Sentence

Grammar- VVocabulary and Grammar Rules- Syntax

Paragraph

Grammar- VVocabulary and Grammar Rules -Syntax

Composition

Grammar- VVocabulary and Grammar Rules- Syntax

Mathematics

Number
Sign
Units
Pattern

Propotion Palladio’s
Intervals

Geometry

Room Proportion:

11

5:4

4:3

3:2

5:3

1:2

Alberti ‘s Proportions

2:3

4:3

5:4

8:5

5:3

34

2:3

9:5

15:8

g2

3:18

1:4

9:16

4:9

1:1

1:3

Serlio’s Proportion

1:2:3

Golden
Proportion

Golden Mean

1.618

Fibonacci
Number/Sequence

1,1,2,35,8,13,21

Sets/
Sequences

Each Unit/Elements Set-Sequence

Door: {D1(1:1), D2 (1:1.5) ,D3 (1:2) ... }
Window: {I1(1:1), 12 (1:1,5) , 13(1:2) ...}
Height: {H1 (0-200) ,H2 (201-400)
,H3(401-600)}

Mapping/
Sequence

Group of unit/Elements Sequence on Each Building
Facade

BF1=DI+I1+HS5......
BF2=D2+I3+HI.....etc.

Algorithmn

Formation Diagram( Input-Output) (Environment
Composed of Buildings and Spaces in Between)

Algorithmn 1= D2+I3+H].....etc.
Algorithmn 2= D2+I3+H].....etc.

Results

Squares

R= F1+F2+F3+F4

Music

Note/Signs/ Units

Staff, Rest, Scale, Tones, Rhythmn, Nuance

Motif Melody Musical Square Unit 11
Harmony Harmonic
Rhythmn Proportions
Sentence Term Melody Octave(Double 1:2
Period Harmony Square)
Rhythmn
Chapter Melody Double Sesquilaterta || 1:3
Harmony Triple
Rhythmn
Composition Melody Fifth-Sesquilatertia, 2:3
songs Harmony Fifth Diapente
Rhythmn
Fourth Sesqutertia 3:4
Fourths Diastessaron
Ninth Sesquialtertia 4.3:9
Doubled
Sesquialtertia 9:16
Doubled
Double Sesquiltertia 3:8
Quadruple 1:4
Third 5:4
Diatesseron Fourth 4:3
Sixth 5:3
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Chapter 4

DIFFERENT ANALYSIS METHODS USED IN
ARCHITECTURE

In this study, it is focused on different analysis methods, which are used in architecture
and related with the formations of the method which has been developed by the author.
These methods are related with mathematics and linguistics, which are used in analysis
of architecture. Besides, author searched for the musical analysis methods, however
did not find any methods, which are directly related with architecture. Music has an
interpretable approach and its analysis is conducted in accordance with the above

mentioned determinations of the relationships between architecture and music.

In that regard related with the mathematics it is founded out that the space syntax and
BCS-FIS—Fuzzy Inference System one the main models that are used in analysis of
architecture. Main interest of space syntax is the relation between human beings and
their inhabited spaces. It is believed that distinctive characteristics of societies exist
within spatial systems, and their knowledge is conveyed through space itself, and
through the organization of spaces (Dursun and Saglamer, 2003, Dursun, 2007). Space
syntax’s aim is to analyze the space settlements along with the use of transportation,
and social configurations. (Hillier and Hanson, 1987, p. 197-199, Hillier, Hanson and
Peponis 1987, pp. 217-231). There are different computer aided analysis methods used
in the space syntax analysis method. Those are; Convex Map and Axial Map

(Gtindogdu, 2014), Visibility Graph and Deptmap Analysis (O’Sullivan and Turner,
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2001, Turner, 2001, Turner et.al. 2001, Hillier, 2003), Justified Access Graph (Cansu,

2008).

One of the other methods related with the mathematics and used in architectural
analysis is BCS-FIS-Fuzzy Inference System, The model proposed by Arabacioglu
different than other space analysis software and models, presents a new point of view
to the tools of space analysis moving from the reality of fuzzy inference systems fits
to the fuzzy structure of perception period of the space and spaces are not always
defined in a clear and net borders. It can be used for all spaces, which do not have
certain dimensions because of the suitability of the flexible space determinations
proposed model considers that perception of space is a process, which works under the
effect of all senses and take into account the space elements in terms of all senses.
Besides the area that space analysis will be done is not calculated only at the plan level
also for its points on the third dimension; it does not limit with two dimensions
(Arabacioglu, 2008). As a result of literature survey it has been revealed that, both of
these methods focused on the two dimensional horizontal formation of space
organizations and they are not focused on the analysis of two dimensional vertical
planar formation of the spaces. In that regard, since these models would not directly

input the developed method, they are not discussed in detail.

As a today, method in regard to linguistics researches, shape grammar and pattern
language, are the commonly used methods. These methods are d found directly related
with the purpose of this study. The so-called two methods are discussed in detail in

this chapter section 4.1.
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In addition to these methods, typological analysis used in architecture discipline
(abstraction, generalization, and grouping) and facade analysis that are used in
architecture disciplines provide data to analytical reading methods and are discussed

in section 4.2 and 4.3.
4.1 Analysis Methods Related to Linguistics

Shape grammar and pattern language, are found as a search method in regard to
linguistics that are being used today. Accordingly, these two methods are reviewed in
this section.

4.1.1 Shape Grammar

Shape Grammar is a logic that is used for the method languages formations. Shape
grammar is the formal analysis method, which is developed and related with the forms.
Amongst several definitions of shape grammars, the selected one defines it as — shape

as primitive and have rules, which are shape specific (Stiny and Gibs, 1971).

Shape grammar that develops together with the architectural language is formed based
on elements used in architecture. Shape grammar is used by solution of initial shapes
that take place in architectural language and identification of step by step shape rules
and spatial relationships between shapes and rules (Cagdas, 1996b and Knight 2000).
As it can be understood from the explanations, this method determines the language in
architecture based on the formal relation between the architectural elements and rules.
Shape grammars are both descriptive and generative. The rules of a shape grammar
generate or compute designs, and the rules themselves are descriptions of the forms of

the generated designs (Knight, 2000 and Figueiredo, Costa, Duarte,Kriiger, 2013).

In figure 40, two simple rules of shape formations are explained. A shape grammar

78



comprises “shape rules” for vocabulary elements (A, B). The initial shape “A” is
transformed to “B” to define a new spatial relationship. Spatial relations define formal
compositions of elements within the principles of “Euclidian transformations like

translation, rotation, scale, mirror or finite composition of these” (Stiny, 1976).
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Figure 40: A simple Two-Rule Shape Grammar (URL 29)

Shape grammars generate languages of architectural design. Rule-based formalisms
that encode syntactical knowledge of architectural designs are studied in many
research projects about shape grammars. These grammars are derived from a given
corpus of designs that include traditional Chinese lattice designs (Stiny, 1977),
Palladian villa plans (Stiny and Mitchell, 1978), Moghul gardens (Stiny and Mitchell,
1980), Hepplewnhite chair-back designs (Knight, 1980), Japanese tearoom plans
(Knight, 1981), the architecture of Guisseppe Terragni (Flemming, 1981), bungalows
of Buffalo (Downing and Flemming, 1981), the prairie houses of Frank Lloyd Wright
(Koning and Eizenberg, 1981), Greek vase motifs (Knight, 1986), Queen Anne houses
(Flemming, 1987), Ndebele homesteads (Herber, et al, 1994), and row-houses

(Cagdas, 1996b). The common point in all these studies is to regenerate the patterns
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of the products, which belong to various languages of designs in a generative approach.
In this regard, analysis done over the Palladian Villa designs is given in figure 41 as

an example.

Figure 41: Stiny and Mitchell Palladian Villa Shape Grammar Analysis (Benros,
Hanna and Duarte, 2012)

These languages emerged as examples of vernacular architecture, neo-classical

architecture, traditional garden designs, and furniture designs as well as the individual
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designs of some well-known architects (Cagdas, 1996a).

4.1.2 Pattern Language

A pattern Language is a term coined by architect Christopher Alexander, and is a
structured method by collecting architectural and urban solutions. Some experts claim
that ordinary people of ordinary intelligence can also use it successfully to solve very
large and complex design problems (Alexander et.al, 1977). Alexander used Noam
Chomsky’s approaches which he interpreted English language formation formally and
produced rules about it in his book “Syntactic Structures (1957)”. In line with
Chomsky’s approach, Alexander tried to form a pattern language in architecture

(Colakoglu, 2005).

Like all languages, a pattern language has elements and these elements are vocabulary,
syntax and grammar (Beckers, 2015). The elements of this language are entities called
patterns. Each pattern describes a problem, which occurs over and over again in the
environment, and then describes the core of the solution to that problem, in such a way
that you can use this solution a million times over, without ever doing it the same way

twice (Alexander, 1977).

Besides archetypal element that are defined with the pattern language, which was
developed as a fictional method by Alexander and others, it is targeted to create
meaningful spaces, facades and surfaces by bringing all those element together.
Archetypal elements mean the patterns, which take place in the pattern language,
define the definitions of the elements to be used in the design and provides
opportunities to develop the shapes to be used according to the culture, group or mass,

which creates the design and thus the solutions in different ways (Giiney, 2007, p.3).
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Thus, pattern language can be interpreted as a language, which is obtained by the

organization of elements that creates the whole of an architectural work in a specific
system. Method, as a result of combination and composition of bearings at the facade
of a building, solid&void, materials and colours create the pattern language peculiar

to that facade and space (Tiireyen, 2010).

For instance, in the structure of Solid 11, New Dutch Building Mix-use Development
(McManus, 2014) designed by Tony Fretton in 2012 in Amsterdam, there is a
combination of solid&void windows and balconies at the facade of the building
according to a specific system and the composition acquired as a result of this

formation make the pattern language on the facade, as it can be seen in figure 42.

Figure 42: I5aern Lang ges on the Front (URL 30) and Right View (URL 31) of
the, Solid 11, New Dutch Building

4.2 Typological Analysis

Typological analysis is an approach that allows researchers to read, understand, and
then learn from existsting environment. Typology is the name given to the studies,

which is done for separation of the objects into types according to their physical or
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other features (Giiney 2007, p.3). Typology covers the system of types that helps an
evidence or research which has a limited relation on a fact.

Concept of type in typology studies is a system that is developed based on the type
where it is the starting point of an abstraction, a rule. An architecture can find the
unknown by using a type, can change the use of it, can differ it by changing the scale

or merge different types to create new things (Dagli, 1993).

Abstraction, generalization and the classification are the previous steps of the
typological analysis method. First step is to make abstraction, generalization and then
the classification to form the type catalogue results of the process.

4.2.1 Abstraction and Generalization

Humans practice the action of abstraction to make incidents and facts in the
environment they live are understandable. In general meaning, abstraction is a method,
a tool used to reach concrete and perceive the concrete whole in its parts and the

relations between each other (Nezor, 2011).

Action of abstraction, which has significant place in the discipline of architecture, must
be executed in a conscious way for an architect to make genuine designs and make
creative envisions regarding the structured or physical environment. Abstraction is

also a fact envisaged to make the generalization on the whole.

At the same time, it can be said that all abstractions are formed on the generalizations
and acceptations. Accordingly, Bergson stated that “To make generalizations, humans
make the abstractions first, for the abstractions can know to make the generalization

(Ana Britanica, 1988, Dagli, 1993).
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For instance, in architecture, types of a typology study that are formed by windows,

doors etc. are determined as general element types and then types are abstracted in
themselves. Humans can make a complicated environment in a systematic and
understandable shape by straining it from a scientific base filter with the assistance of
abstraction or generalization and put all the elements which form the environment into

a classification (Dagli, 1993) (See, Figure. 43).

OD [:] D c licated Envi t
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with Use the Abstraction
and Generalization

Figure 43: Formed Environment with the Use of Abstraction and Generalization
(Dagli, 1993)

4.2.2 Classifications

After abstraction approach, objects are separated from each other by classification and
then, small details of the object are eliminated and important characteristics of the
objects are classified under the same topic. In line with this classification, the process
takes places by matching the generalized term with the signs and the transferred. When
it is focused on the general meaning of abstractions and classifications, it is not

possible to cope with the complicated world without them (Erkman, 1987).

According to the above-mentioned explanations, it can be noticed that humans can use

abstractions and classifications as the examined strainer then classify the built
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environment components, and understandable (regular) formations of the built
environment can be formed. In this regard, an example of classification, as it can be
seen from combining different types of windows based on their formal structure,is

formed in figure 44 grouping.
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Figure 44: Classification of the Windows (URL 32)

4.3 Facade Analysis

One of the important elements of the built environment, facades are the first and most
impacting connection between humans and the built environment. The outer shell of a
building, is not only a reflection of the architectural character of a region (Askari and
Dola, 2009), but also a representation of local cultural, social, climatic, political and
economic circumstances (Aziz and Shugair, 2014). In that respect, analysis of facades
has crucial importance in explaining different local, cultural, social, climatic, political

and economic circumstances of the area.

The study of the facade is frequently based on the description of its components as
concrete, named objects and characteristics (number of floors, forms, features and

locations of the windows and entrances, horizontal and vertical bands, materials and
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colors) as well as on their compositional arrangements (symmetry, hierarchy...)
(Ozdemir, Tavsan, Ozgen, Sagsoz, Kars, 2008, Friedman, 2007, Sagsdz, Tuluk,
Ozgen, 2006, Tugnett and Roberston, 1987, Belakehal, Boussora, Farhi, Sriti, 2015).
Briefly, facades are analysed based on semantics, visuality and functions in the study.
In respect to the aim of the thesis, studies relevant to the characteristics of facades are
examined under this section. In this regard, facade analysis that are conducted by

typological/morphological and visual perception will be discussed.

Typology and morphology studies are conducted to ascertain the main features of
urban space geometry and qualities. The main hypothesis of these studies include the
existence of such space elements as squares and streets (means of access) that form the
urban form and examination of their relations (Unver, 2016). Typological facade
analysis are made by the identification and grouping of different elements on facades.
In this respect, elements on facades are grouped and examined as the following in
different studies: Elements such as oriels (one-floor, multi-storey, triangle and
polygonal oriel), balcony, porch, iron balcony railing, iron window grill, wooden
balcony railing, wooden shutter, wooden window screen, oriel roof, roof layout,
material, structure, floor and entrances, door and window layout, (Ayyildiz, 2014,
p.1574, Eminagaoglu, Cevik, 2015, Dikmen, 2014) are examined and grouped and
their typological features are determined. Language, architectural characteristics and

identity structures of facades can be interpreted in the end of typological analysis.

Facade analysis studies, where building heights, parcel structure, parcel dimension,

volume, structure layout, street patterns, street width analysis are examined based on
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parcels like city blocks or block- based structures, are analysis developed as per

morphological features (Unlii, 2006).

In this regard, analysis are made based on the proportions of parcel dimensions,
building heights and street widths (Y1ldiz, Oztiirk, Kerestecioglu, 2011). Proportion is
described as a whole of mathematical relations between pattern and space dimensions

(Ching, 2007, 313).

Analysis made based on the volume, landscape, scale, rhythm and harmonisation of
facades are analysis where visual perception technique is used to ascertain visual
features (Unlii, 2006). In this respect, the characteristic proportions of the windows,
their positions in the wall, and their relationships with solid areas tend to give a sense
of coherence in architecture. Therefore, common scales, materials, textures, and
openings are considered to be the effective parameters in shaping the architectural
facades (Whang, 1998) and going into more detail regarding these considerations, the
solid to void proportion is an important aspect. Openings in facades not only play a
role in the enrichment of the appearance and the amenity of a building, but also provide
connection with outdoor spaces, but are one of the major environmental considerations
in the design process (Aziz, Shugair, 2014). This solid to void proportion is governed
by a variety of complex factors such as privacy, visual continuity and connectivity
(Reda, 2013, Wang & Hien, 2006). Askari&Dola (2009) explains that architectural
style, shape, decoration, and material are respectively the most important visual
elements in presenting facades (Baper and Hassan, 2012). Visual analysis technique is
developed by the analysis of molar motion and solid-void structure (Yildiz, Oztiikr,

Kerestecioglu, 2011) with structures that are aggregated in various forms in urban
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patterns and voids, streets, squares and garden that are limited by these and decoding
of unique geometrics of constituents and diverse concepts of proportion/scale, balance,
rhythm, harmony, unity and integrity in structure scale (Aydinli, 1992).

Consequently, the development of method consists of different disciplines and
different method logic. In that respect, shape grammar and the pattern language has
guided the formation of element library based on decoding main facade elements
according to their types and conducting analytical reading based on element regression
and determination of the rules of facades. Besides, typological analysis approaches for
the abstraction, generalizations and the classification parts are used to determine the
types of facade elements and classifications in the methods. Abstracting, grouping and
classifying methods are based on grammar-syntax form ascertained due to decoding,
grouping and regression of elements. Facade analysis method is used to determine
which facade elements are selected for analysis and how they can be analysed. Facade
analysis methods and pattern language methods are used to classify the types, decode
and group facade elements like the procedure followed in the pattern language method

(See, Table 19).
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Table 19: Analysis Method Table

EX|sted Methods Characterlstlcs

Analysis Space Syntax

Method
Related with

Mathematics | Inference System

Analysis Shape Grammar
Method
Related with

Linguistics

BCS- FIS Fuzzy

. Both of these methods focused on the
two dimensional horizontal formation of
space organizations

= “Shape grammar is used by solution of
initial shapes that take place in
architectural language and identification
of step by step shape rules and spatial
relationships between shapes and rules”
(Cagdas, 1996b and Knight 2000).

= Shape grammar
has guided the
formation of
element library
based on decoding
main facade
elements
according to their
types and
conducting
analytical reading
based on element
regression and
determined the
rules of facades.

Elected Reelected

* They are not
focused on the
analysis of two
dimensional
vertical planar
formation of
spaces.

Pattern Language

Abstraction and

Generalization

Typological
Analysis

= “Pattern language can be interpreted as
a language, which is obtained by the
organization of elements that creates the
whole of an architectural work in a
specific system. Method, as a result of
combination and composition of
bearings at the facade of a building,
solid&void, materials and colours create
the pattern language peculiar to that
facade and space” (Tiireyen, 2010).

= “In general meaning, abstraction is a
method, a tool used to reach concrete and
perceive the concrete whole in its parts
and the relations between each other”
(Nezor, 2011).

=“To make generalizations, humans
make the abstractions first, for the
abstractions can know to make the
generalization” (Ana Britanica, 1988,
Dagli, 1993).

Classification

Facade Analysis

= Objects are separated from each other
by classification and then, small details
of the object are eliminated and
important characteristics of the objects
are classified under the same topic.

= Facade analysis are made by the
identification and grouping of different
elements on facades. In this respect,
elements on facades are grouped and
examined

=Language, architectural characteristics

and identity structures of facades can be
interpreted in the end of these analysis.
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= Has guided the
formation of
element library
based on decoding
main facade
elements
according to their
types and
conducting
analytical reading
based on element
regression

= To determine the
facade  elements
types and
classifications in
the methods

. Abstracting,
grouping and
classifying
methods are based
on grammar-
syntax form
ascertained due to
decoding,
grouping and
regression of
elements

= Facade analysis
method are used to
determine  which
facade elements
selected for
analysis and how
they  can be
analysis.

= Facade analysis
methods are used
to classify the
types, decode and
group facade
elements.




Chapter 5

DEVELOPMENT OF AN INTERDISCIPLINARY
ANALYTICAL METHOD FOR READING FACADES

5.1 Philosophy of the Analytical Reading Method for Facades

A conceptual relation between architecture, linguistics, mathematics and music
disciplines is formed under conceptual and theoretical framework (Chapter IlI
Integration of the disciplines) of the research to develop an interdisciplinary analytical
reading to ascertain the language of facades with complex structures. In this regard,
concepts and sub-concepts of architecture, linguistics and mathematics disciplines
were determined based on the Rankscale method to provide data for the method. While
all other disciplines are used in formation of the method, the music discipline is
ascertained after the formation of the method in testing stage and feedback is receive
as an interpretation tool. Therefore, it is seen that there is a relation between music,
architecture, linguistics and mathematics disciplines. In this sense, it is interpreted that
music discipline is not a data but an outcome of method in the determination of the

philosophy of method.

In addition to these, shape grammar, pattern language methods, typological analysis
used in architecture discipline (abstraction, generalization, and grouping) and facade
analysis methods that are used in architecture discipline associated with linguistics

discipline, provide data to decode and read the facade elements (Table 20).
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Table 20: Philosophy of Analytical Reading Method for

Facades

PHILOSOPY OF ANALYTICAL READING METHOD FOR FACADES

1

1

DISCIPLINES (KEYWORD/CONCEPTS)

RELATED METHODS

|

-Buildings with
Environments (Square)
- Facade

- Elements

é )

............. ) : . | _
LINGUISTICS ': MATHEMATICS . MUSIC . ARCHITECTURE . E ARCHITECTURE- -
-Composition . -Results E -Composition . E : LINGUISTICS .
-Sentence, = -Set/ . ®ssspusssssEEEEEEEEEEEn . " v
Paragraph, il SequencelAlgorithm EZ‘:]Q&':)?; sentencel £ ‘asmpEsEEmEEEEEEEEEEEEE .
(Grammaré&syntax) .: -Number/Signs/Unit/ . Term/Period/Motif ~ || Jessssssnssnnnnnn wnnn i --------- £ *
-Words (Vocabulary) . Proportion E Signs .‘ *: .‘ ‘: .‘ --------------- . .‘ ---------------
EE . : TYPOLOGICAL . . FACADE SHAPE E PATTERN
.:." .: : ANALYSIS : E ANALYSIS E E GRAMMAR . E LANGUAGE
®asssssmmEmEEEsn ® assmmEEEEEEEm y \ ) Q -------------- o “ennnnnnnanmnns y Q ------------- »: .'n --------------

| I

ANALYTICAL READING METHOD
FOR FACADES




As it is seen on Table 20, concepts of architecture, mathematics and linguistics
disciplines determined based on Rankscale method, play an important role in method

formation and guide the formation of research instruments.

In this regard, concepts and sub-concepts used in linguistics discipline provide data for
the determination of relations between elements (grammar-syntax) and analytical
reading in the process of facade decoding (vocabulary determination). Concepts used
in mathematics discipline provide data for decoding facade elements (grammar-
syntax) in vocabulary determination and analytical reading based on sequences.
Method is developed by the concepts used in architecture discipline. In this sense,

facades are discussed and method formation is guided by square facades.

In addition to the conceptual frame, current facade analysis methods used in
architecture discipline and pattern language methods used in linguistics discipline have
shaped the facade decoding. In this sense, current facade analysis methods and pattern
language methods are used to classify the types, decode and group facade elements
like the procedure followed in the pattern language method. Shape grammar method,
related to both architecture and linguistics disciplines, has guided the formation of
element library based on decoding main facade elements according to their types and
conducting analytical reading based on element regression. Typological analysis and
abstractions, grouping and classifying methods become an important factor in
analytical reading of facades. Facade analysis methods developed through facades
have directed how to decode and read specific elements to ascertain the two

dimensional language of existing facades.
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Abstracting, grouping and classifying methods are also the starting points of the shape
grammars. These are based on grammar-syntax form ascertained due to decoding,
grouping and regression of elements. Development of analytical reading method is
affected as a result of all the above-mentioned logics, approaches and the combination
of the data. In this regard, in the direction of data clarified in philosophy section based

on the theory, the context and process of the method is explained in the next section.

In the next section, this analytical method that is developed based on Linguistics,
Mathematics and Architecture disciplines and interprets facades with music discipline,

will be used as the LMMA method.

5.2 Formation and Process of L-M-M-A Analytical Reading Method

The method used to ascertain the facade language is an interdisciplinary (linguistics-
mathematics-music) two-dimensional analytical reading developed by facade squares.
The methodology chapter of the thesis (Section 2.1 Documentary Research) is formed
conceptually with the use of Rankscale method to identify the relation between four
disciplines to develop this method. The determination of research instruments that
provide data for analytical reading in respect to three disciplines excluding music
discipline will be discussed in 5.2.1 and in 5.2.2 under Development and Process of
the Method based on Research Instruments. As stated in introduction (Chapter I) and
section where method philosophy (Chapter 5-Section 5.1) is explained, the reason why
music discipline is not included is that it can be used for the interpretation of the
outcome of the method.

5.2.1 Determination of Research Instruments

In this section, main concepts and sub-concepts of linguistics, mathematics and

architecture disciplines that provide data for the method are determined. In this regard,
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research method instruments are determined based on the main and sub concepts of

linguistics, mathematics and architecture disciplines excluding music discipline and

use of concepts in specific steps are explained in Table 21. From this point of view,

research instruments are determined in five steps based on Rankscale method (Table

21).These steps are as follows;

Step I: In the first step, the smallest units of facade elements, which are road,
open land, window types, door types, porch, solid/void relations, building
height, building width, building height-width relations, are decoded with an
analytical decomposition on all facades with the help of mathematics discipline
based on proportions, dimensions and intervals. VVocabulary is determined with

this decomposition (Table 21, Step 1).

Step II: In the second step, the vocabulary, where each element is grouped
based on types within, is formed by sets used in mathematics discipline and
sequence concepts. In this regard, separate vocabulary for elements and

element dictionary (library) is determined (Table 21, Step II).

Step IlI: In the third step, building elements used in formation of building
facades and collection of these units based on specific rules are determined. In
other words, grammar-syntax of the buildings are determined in this step. The
step following the formation of building grammar is determination of
decomposition of building elements and facade elements, in other words facade
formation of buildings (sentences-building sequences). In this step, building
elements to be used with other building elements are determined and matching

is made based on mapping used in mathematics discipline (Table 21, Step I11).

Step IV: The step following the formation of building facades is that each

facade (sentence) is aggregated with square elements and paragraphs in
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linguistics discipline are interpreted as facades in architecture discipline. In this
step, sequence concept, such as algorithms used in mathematics discipline
(according to the route), and the sequence of facade decoding are determined
(Table 21, Step V).

Step V: In the last step, squares determined to develop this method are
aggregated and a composition based on linguistics discipline is determined for
square facades consisting of more than one facade whereas the result is

determined based on mathematics discipline (Table 21, Step V).
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omposition

John and Bill are two school
friends. They are play a game

read the book. But, John
did not buy the books.

Paragraph

John thinks that Bill is
read the book. But, John
did not buy the books.

Sentence

John thinks that Bill is read
the book.

Group of Word

John
Bill

Read
Think

Angry

Subjects Verbs

Words

(Book, John, Bill)

Table 21: Research Instruments Determined Based on Keywords and Concepts

Steps | Architecture | __Mathematic

Environment Composed of
Buildings and Spaces in
Between

Building Facade

[0

Building Elements

=

Result

GCD=5 x=12/5

Algorithm

-2x+5=3x-7
x=?
-2x+2x+5=3x+2x-7

=5x-7

Mapping- Sequences
2 ——1
e
6 ——x—5

Sequences=2,14,3, 6,5

Sets-Sequences
A={2,4,6,8.10§ B=§1,3,5.7,9§

8
Even Numbers  Odd Numbers

Elements
(Number/Sign/Unit)

(1,23,
(-*/.+) . (a,b,c.d)

Research Instruments

Square All Facades - Composition

Architecture

Squares

Mathematics

Results

Linguistics

Paragraph |+Paragraph l......=Compositon

Each Square Facade- Paragraph & Algorithm Determinations

Architecture

One of Square Facades

Mathematics

Algorithm (Formation Diagram of the Facades)

Linguistics

Each Building Facade- Grammar&Syntax-Sentence Determinat

Sentences+Facade Elements=Paragraph

ions

Architecture

Sequence writing based on aggregation (grammar formation)

of vocabulary (elements) of each building is grouped within

Filtration '

Mathematics

Mapping Each Buildings Sequences

oo

Linguistics

Grammar-Syntax-Sentences- Signifying Rules

Each Facade Element - Vocabulary Determinations

Architecture

Vocabulary of each building is grouped

Mathematics

Sets&Sequences of Each Vocabulary Elements

il

Linguistics

Group of Words

i

Architecture

Mathematics

Unit-Pattern (Proportion-Intervals-Dimensions)

Linguistics

Words, Letters




5.2.2 Development and Process of the Method based on Research Instruments

Analytical reading method is developed based on research instruments. In this regard,
the formation, methodology and process of the method is formed by square facades.
The method consists of two main stages. In the first stage (Table 22-A), the method is
developed whereas in the second stage (Table 22-B) the method is tested and results

are determined based on the selected square facades.

In the first stage Al, the vocabulary of the squares and the vocabulary of the facades

elements are determined.

In Stage Al Phase Al.l, the vocabulary for general characteristics of squares is
determined. In this sense, it is the section where the spaces that squares are located,
the formal and functional structure of the square and building and element functions
are decoded and read. In this section, the vocabulary is set based on the general

characteristics of the square.

In Stage Al Phase Al.2, building and facade elements are decoded according to
proportions; This section provides information on the description of each facade in
reference to building porch, building/elements height, building/elements mass (width),
building/elements height/width, solid/void relation in vertical and horizontal direction,
golden proportion usage, and is decoded. Vocabulary is set based on this decoding.
The vocabulary of elements and buildings are determined in regard to mathematics

discipline and dimensions, space and proportional relations.

In the second stage A2, grammar & syntax formations of squares and facade elements
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are determined and architectural languages of the facades are formed in connection

with these formations.

In Stage A2 Phase A2.1, facade elements (vocabulary) are added to building facades
(sentences) and facade and paragraph formation, are determined by reading facade

sequence (See, Table 22 Phase A2.1).

In Stage A2 Phase A2.2, facades (paragraphs) located around the square are aggregated
and two-dimensional analytical reading of facades are formed (See, Table 22 Phase

A2.2).

In stage A3, analytical reading for two-dimensional composition of the square is

conducted. (See, Table 22 Stage A3).

In stage B, the method is tested (Table 22-B). In Stage B1, the method is applied to 48

facades of 12 selected squares and analytical reading is conducted.

In this stage, it is observed that there is a relation between paragraphs, which are
ascertained based on grammar formation, and music discipline and by going back,
music discipline is included in the context. A relation is formed based on
terminological Rankscale method and its interpretation based on the method is

determined.

In the stage B1, which the method is tested, the results of general characteristics of 12

squares are determined.
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Before, stage B1.1, a taxonomy was conducted through 48 facades and 8 facades,
which deteriorated the least, had new buildings the least and maintained architectural

identity, are selected.

In the stage B1 phase B1.1, the results of (Square Forms- Square Functions conducted
through 12 squares) and grammar-syntax obtained in the end of analytical reading of
facades, are written through these facades based the formation stages of the method
(Functional Layout of the Buildings-Usage of the Porch-Buildings Openings (Doors
and Window Types)-Building /Elements Width Relation-Building/Elements Height
Relation-Building/Elements Height &Width Relations-Building/Elements Solid&
Void Relation (Horizontal and Vertical)-Golden Proportion-Musical Interpretation)

related with the taxonomy of 8 facades.

In the stage B1 phase B1.2, results are evaluated.
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Table 22: Formation and Process of LMMA Method
LMMA METHOD

e

#------------------------.----.----...-------------.-------------

Part|. Location of Square|
North:N South:S

Part V.Functional & Part VI.Functional Code
Formal Type of Square System of the Building

Ipaml. City:C &VIIIage:VI

Part lll. Name of Village § | Part IV. Name of Village
City &City Square

VOCABULARY

ANALYTICAL
READING
TABLE

Part Il.Building Part VI.Building -Elements
Openings Solid&Void Horizontal - Buildings
Solid&Void Vertical Relationship

Part VII. Building
Golden Ratio

Part IV. Building Width- Part V. Building and Facade
Facade Elements Elements Height & Width
(Road-Open Land) Width

r-------.---------------.------

GRAMMAR
SYNTAX

Facade | Facade Il Facade lll Facade IV

L L L L
Q0

1
1
1
1
1
1
1
1
1
]
1
1
1
1
1
1
1
1
L

r----------------.-------------

A. METHOD
FORMATION
PROCESS

B. METHOD
TESTING
PROCESS



As a result, the methodology and process of the method is formed based on research
instruments within the context of conceptual relations. Formation of analytical reading
tables in the next chapter, which is developed for analytical reading of facades based
on the method, includes the section until musical determination in the first section and
is shown in Table 23, is explained step by step.

5.2.2.1 Process of the LMMA Analytical Reading Tables

Formation of Analytical Reading Tables consists of three main steps. In the first step,
vocabulary based on general characteristics is determined. In this regard, it includes
the map showing the location of the village selected, the map showing the location of
square in the village, land-use map of the square and facade silhouettes of the square.
Additionally, elements with different functions that form the square with formal and

functional structure of the square are decoded.

In the second step, the vocabulary is determined based on the proportional relation of
facade elements located around the square. From this viewpoint, elements that form
facades under the names of buildings porch usage, building opening (window& door),
building and facades elements height, building and facades elements width, building
and facade elements height/width relation, solid /void relation and golden proportion

usage are decoded.

In the last step, the vocabulary is aggregated with grammar structure and sentences,
paragraphs and compositions of facades are formed. At this stage, as it can be seen in
Table 23, squares selected in testing process within the context of analytical reading
tables are decoded and analytical reading data is collected. In this sense, vocabulary of

facades are determined by horizontal readings (See Table 23-Phase Al.1-Al.2).
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Paragraphs of facades forming squares according to grammar-syntax formation of
elements located in facades are determined separately with vertical reading. Two-
dimensional analytical reading of square composition is conducted by horizontal
reading of four squares (See Table 23-Phase A2). Architectural language is ascertained

based on this analytical reading.

A coding system is developed to conduct vocabulary decoding in the first and second
sections of analytical reading tables formed in this section. In this regard, analytical
reading tables are filled. The coding system developed for this purpose is explained in

the next chapter.
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Table 23: Analytical Reading Table

Stage A1.
Vocabulary

X

]
|stage A2. Archi I

BuI
12 [PORCH

Phase A1.1. General
Characteristics
of Squares

Phase A1.2 Building
and Facade Elements
Decoding According

to the Proportion -

J

Stage A3. Square
Facades
(Composition-

STAGE A2 | B
EACH

Language Grammar

LANGUAGE FACADES

GRAMMAR FORMATION
RELATED
[WITH THE

IBRMIIAR

Analytical Reading)




5.2.2.1.1 Development of Coding System

In this method, squares and each element forming squares are represented with special
characters according to the developed code system. In this regard, a coding system in
three steps is developed which is explained in formation of analytical reading tables.
5.2.2.1.1.1 Phase Al.1: Vocabulary of the Squares

In the first section of coding system based on the first step, squares are decoded and
coded according to their characteristic features. In this regard, coding system
developed in Phase Al.1 consists of six parts and is as follows;

- First part of the table shows location of the square as North: N and South: S.
- Second part of the table determines whether the square is located in the City:
C or Village: V

- Third part of the code system represents the selected City or the name of the
Village. The letter used symbolizes the first letter of the villages or cities. If the same
letter is previously used for other villages or cities square codes, then the first two
letters next to village or city codes are used. Some examples of the coded cities and
villages; Kyrenia: K, Akdeniz: A, Karsiyaka: KA....etc.

- Fourth part of the code system represents the specific names of the selected
squares. It was seen in the analysis phase that squares in villages do not have special
names and there are more than one squares. Accordingly, squares are determined by
adding numbers next to the name codes to have more understanding. For instance;
Akdeniz Square: AS1, AS2.., Korugam Square: KS1, KS2, Karsiyaka Square: KA1,
KA2 ....etc.)

- Fifth part of the table is categorized with the formal and functional code
system. According to some urban designers or architects, squares can be classified as

forms and the functions. This part of the analysis has accepted these clarifications and
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codes of the squares. In this coding system, initial letters of the form types and function
types of the squares are used and coding system is formed. Since the initial letters of
Residential and Religious squares are the same, initial of Residential but second letter
of Religious is used for coding. Namely, squares are divided into three groups
according to the functions and coded as Residential Square (RS), Commercial Square
(CS) and Religious Square (ES). Squares are divided into five groups due to their
forms. Accordingly, initial letters of those five groups are used for coding and the
coding system is as follows; Circle Square (CS), Rectangle Square (RS), Triangle
Square (TS), Amorphous Square (AS) and Square Square (SS).

- Sixth part of the table represents the buildings, elements and functional
organizations around the squares. Accordingly, building types and elements
surrounding the squares that are divided into three main groups are coded as
Residential (R1, R2..), Non-Residential (NR) and Road (R ). Housing which is the
group used as residential is coded as House (H1, H2...), and the ones used as non-
residential are coded as Leisure (L1, L2...), Office (OF1, OF2..), Retail(R1, R2... ),

Community Service (C1,C2..), Open Land (01,02...). (See, table 24)
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Table 24: Vocabulary of the Squares

Phase A1.1:Characteristics of Squares (Squares Vocabulary)
Square IPart I Location of the City/Village North N South S
Codes N i | villagelCity Village v City c
Part Il Name of the Village/City Kyrenia K
Akdeniz A
Karsiyaka KA
Part IV. Name of the Village/City Square Akdeniz Square AS1/AS2.....
Camlibel Square ¢s1/¢s2....
Karsiyaka Square KS1/KS2....
Part V. Functional Types Formal Circle Square 5]
of Square Residential Square RS Types of
Square Rectangle Square GS
Commercial Square cs Triangle Square TS
Amorphous Square AS
Religious Square ES
Square Squar SS
-
Square Part VI. Functional Code System of Buildings and Elements
Buildings Residential (R) House: H RH1/RH2
and
Elements Non- Residential (NR) Lelsure : L NRL1/NRL2/NRL3......
Functions Office : OF NROF1/NROF2/NROF3....
Retail: R NRR1/NRR2/NRR3......
Community Services: C NRC1/NRC2/NRC3......
Open Land: O NRO1/NRO2/NRO3.....
Road (Yol): (R) | === R
5.2.1.1.1.2 Phase Al.2: Coding System of Buildings and Facade Elements

According to Proportional Relations

Coding system in this section, which is the second step of analytical reading tables, is

where building and facade elements are decoded and coded based on mathematical

proportions, intervals and dimensions. In this sense, coding consists of seven parts and

is coded under these titles; Porch code system, building opening (window& door) code

system

, building and facade elements height code system, building and facades

elements width code system, buildings and facade elements height/ width relation code

system

, solid /void relation, golden proportion usage code system. Based on these

titles, coding is developed as the following (Table 25);

First part: Porches’ usage of the building is coded. Then, porches of buildings
are coded with upper case letters and first letter of the word Porch (P).

Second part: Congregation code system of the building openings
(doors/windows) refers to the type of the windows and doors on building

facades in selected case squares. In cases where there are garden doors in the
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border of open lands in formation of facades, the door of garden wall is coded
the same way. Then, windows are coded with an (I). First letter of windows,
W, is used for width and not to mix the composition with second letter, which
is used in here. Accordingly; (I11: 1/1- 12: 1/1.5 — 13: 1/2....) is represented.
Doors are coded with D and represented as (D1: 1/1- D2: 1/1.5-D3: 1/2....).
Third part: It is formed from the height of buildings and facade elements
which refer to the occurring and coding of building heights around the squares.
In cases where there are garden walls in the border of open lands in formation
of facades, the height of garden wall is coded the same way. Heights of
buildings are coded with upper case letters. Coding of the buildings height is
done according to the results of work done for the heights of the buildings as
(H1: 0-200 cm, H2:201-300 cm...).

Fourth part: It is formed from the mass (width) of buildings and facade
elements which refer to the occurring and coding of building and elements
widths around the squares. Widths of elements and buildings are coded with
upper case letters. Width coding of the buildings and elements that surround
the square is done according to the widths obtained as a result of the search for

the widths of buildings and elements as (W1: 0-200 cm, W2:201-300 cm,...)

Fifth part: The height/width proportion code of buildings and facade
elements, which refers to the smallest module, is used for height and width of
the buildings facades. In cases where there are garden walls or garden doors in
the border of open lands in formation of facades, the height-width relation is
coded the same way. Height & Width of buildings are coded with upper case
letters (HW1, HW2....etc.). Building height & width coding is done according

to the proportions obtained from the heights and widths of the buildings as
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(HW1: 1/1, HW2: 1/1.5, HW3: 1/2...))

Sixth part: The coding system of the solid/void horizontal refers to the
smallest unit used for building facades or facade elements in linear formation.
The smallest unit of the building is coded as (solid=0.5x:0-100 cm, 1x:101-200
cm or void=u:0-100 cm, 1u:101-200 cm). Solid/void composition of buildings
is coded with lower case letters (x-u and y-z) where x-u symbolizes the linear
direction. X (x) denotes the solid part and the w denotes the void parts. In the
vertical direction of the buildings, y symbolizes the solid parts and the z
symbolizes the void parts of the buildings. After the determination of linear
dimensions of the solid/void sequences of the building facades, the codes that
refer to the number of solid/void parts are derived. Unlike the codes mentioned
above, these sequences involve numbers. In the last part of the same part of the
codes, the coding system of the solid/void vertical is established in reference
to the smallest unit used for building facades or facade elements in vertical
formation. In cases where there are garden walls or garden doors in the border
of open lands in formation of facades, vertical solid/void coding of the garden
wall is done in the same way. The smallest unit of buildings or facade elements
is coded as vertical (0.5y:0-100 cm, y:101-200 cm and 0.5z:0-100 cm, z: 101-
200 cm). After the determination of vertical dimensions of the solid/void index
of the building facades, the codes that refer to solid/void parts are derived.
Unlike the former system, this sequence is coded with numbers. The author
abstracted determination after the indexes are formed in relation to vertical,
horizontal and solid & void. In that step, the first number symbolizes the
movement numbers, the second number symbolizes the type of the sequences

(2.1x, 2.2x, 1.1x, 1.10x, in horizontal indexes abstraction and 2.1y, 2.2y, 4.10y
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in vertical indexes abstraction). The abstraction logic of the vertical and
horizontal indexes is connected with the same logic.

- Seventh part: Golden proportions are searched on building facades and in
cases where there are garden walls in the border of open lands in formation of
facades, it is left for the use of golden proportion on the garden wall. In “The
use of golden section in the Great Mosque at Kairouan” (Boussora and Mazouz,
2004) published by Boussora and Mazouz in 2004, they mentioned that the
golden proportion can be searched for the building facades with two different
methods. Golden proportion is searched according to the first method given in
the theoretical part of the thesis. “The width of the building facade is taken as
AB according to this method; then a rectangle with length AB and width AB/2
is drawn. Next, a diagonal line is drawn from A to the opposite corner D. Then
the width BD is subtracted from the diagonal by drawing an arc, which has this
width as its radius. The diagonal is then divided into two segments resulting
from the intersection of this arc with the diagonal. The last step is to rotate the
longer segment of this diagonal onto the long adjacent side, AB. The
intersection point C subdivides this side so that the proportion is:

AC:CB::AB:AC=1:0:1:02::1:1:®” (Boussora and Mazouz,2004, p.11).

D
AB/2
A C B
Figure 45: Construction of the Golden Section by Division (Boussora and Mazouz,

2004, pp.11)

According to this analysis, proportions of AC:CB::AB:AC are calculated as it is seen
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in Table 25 and those proportions if they are around the golden proportion (1.618).

The results accepted as golden proportion are used in this building facade or facade

elements of squares. Golden proportions found on the facade of buildings or facade

elements of squares is symbolized as E (Exist) but if no Golden proportion is found on

the facade of buildings or facade elements of squares, it is symbolized as A (Absent).

Table 25: Coding System of Buildings and Facade Elements According to
Proportional Relations

Phase A1.2: Buildings Code System According to the Mathematical Proportion-Vocabulary of the Architectural Languages
Height Code
Part I Code System of the Building Porch Porch P
No Porch D ........
Part Il. Code System of the Building Door & Window Type Window Type | EA "
A
A
Door Type | D1
A
Part IIl. Code System of the Buildings and Facade Elements 0-200 cm I I H1
Height
201-400 cm | | H2
B I e——— e S
u | Partiv. Code System of the Buildings and Facade Elements 0-200 cm | I w1
i Mass (Width)
1 201-400 cm J:l_ w2
d
i e ..
n
Part V. Code System of the Buildings and Facade Elements ,
/9 Height & Width g Height/Width | DA HW1
E A
a Height/Width Il A HW2
¢ 1.5A
a
4 v e e e
e
Part VI. Code System of the Buildings and Facade Elements Vertical Inde:
s Solid/Void Horizontal& Vertical) I -
(Horizontal Code System: Solid 0.5x=0-100 cm, 1y Code
| 1x=101-200cm.....Void 0.5u=0-100 cm, 1u=101-200cm.....- 2y
e Vertical Code System: Solid 0.5y=0-100 cm, |
m 1y=101-200cm.....Void 0.5z=0-100 cm, 1z=101-200cm.....) - H y 10.1x
1 4.9 4.9y
e —J 4z DYy
n }
ts X ui2x .58 x iuix:xd.50x A Horizontal Index
10.1 x €—— Code
c Part VI. E D ABJ/AC=AC/CB =1.618 Buildings and Buildings Elements Golden
o 6712835063/384 Proportion Exist (E) or Absent (A)
d s AB/2[ 2.00=0.99
e A
S
A C
AB/AC=AC/CB =1.618 E
— ABI2|  925/573=573/352
1.61=1.62
A C B

All codes ascertained based on the coding system developed for the decoding process
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of the vocabulary and used in analytical reading tables are included in Appendix C
(Legend Table).

5.2.3 Musical Interpretations of Facades

5.2.3.1 Determination of Interpratation Tools based on Music Discipline

Music discipline is approached as the visual and emotional interpretation of visual
dimension of analytical reading within this study. As stated in introduction, interviews
are held with different people, who conduct studies in the field of music, to make
interpretations on music discipline. A music teacher and conductor, Erkan Dagli, who
is a part-time lecturer at the Eastern Mediterranean University, Department of Music

Teaching, has made great contributions to the formation of this section.

Concepts and signs used in music should be determined in terms of how they provide
data to interpret visual perception aurally. In this regard, it is found out that there is a
conceptual discipline in relation to the consequence of the section where the theory is
explained based on Rankscale method. At this stage, concepts and sub-concepts of
music discipline are determined with the same method used in other disciplines to
provide data for the method through sub-concepts. In this sense, sub-concepts, which
are used in music, used in interpretation of specific facades are demonstrated in Table
26. As it can be seen in Table 26, regression of concepts and sub-concepts used in
music discipline is formed in five different steps based on Rankscale method. In this
regard, five different steps formed of concepts and sub-concepts used in music

discipline are used as the following in facade interpretation:

= In the first step, elements used in facades are matched with signs used on staff.

The aural interpretation of visual elements is started.

- In the second step, signs are aggregated and themes are formed based on the
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relation between elements.

In the third step, melodies and sentences based on melodies formed in relation
to rhythmic and harmonic structures of building facades are determined.

In the fourth step, sections are formed in relation to location of different
elements, solid and void and duration of solid and void proportions of facades.
In the last part, formation of square composition, which is formed of different
sections and facades, is expressed by aggregation of chapters written on more

than one staff.
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Table 26: Interpretation Tools Determined Based on Music Discipline

m Linguistic-Mathematics- Architecture-Research Instruments Music-Interpretation Tools

Square All Facades - Composition

Composition (Songs)

Architecture

Squares

Mathematics

Results

Linguistics

Each Square Facade- Paragraph & Algorith Determinations

Paragraph |+Paragraph ll......=Compositon

o [ [mio[

Chapter [+Cha

o

Architecture

One of Square Facades

Mathematics

Algotithm (Formation Diagram of the Facades)

Linguistics

Each Building Facade- Grammar&Syntax-Sentence Determinat

Sentences+Facade Elements=Paragraph

ions

Sentence+Term+Period=Chapter

Sentence/Term/Period

Architecture

Sequence writing based on aggregation (grammar formation),

of vocabulary (elements) of each building is grouped within

Mathematics

Mapping Each Buildings Sequences

10

Linguistics

Grammar-Syntax-Sentences- Signifying Rules

Each Facades Elements - Vocabulary Determinations

| I Il 1 1
1 1
At least two motifs comes together which hag
the hamonic, melodic and rhythmic concepts

One staff+Sings=Sentence+Term+Period

Architecture

Vocabulary of each building is grouped

within _(Door Types, Window Types......etc.)

Mathematics

Sets&Sequences of Each Vocabulary Elements

Linguistics

Group of Words

Facade Element - Vocabulary Determinations

==F

Harmony- Melody

Signs

Architecture

Elements (Doors, Window,......etc.)

Mathematics

Unit-Pattern (Ratio-Proportion-Intervals-Dimensions)

Linguistics

Words, Letters

Notes - Staff - Rest - Scale -
Tones- Rhytm - Nuance( p:piano/p: piano-soft,
mp: mezzo piano - medium soft, mf: mezzoforte-medium loud,
f: forte - loud, ff: fortissimo-very loud,
and crescendo-gradually getting louder, fIf: fortississimo —very very loud




5.2.3.2 Facade Interpretation as per Interpratation Tools determined based on
Music Discipline

As stated in the previous chapter of this study, the relation of dimension to music
discipline is ascertained in the analytical reading process. In this sense, it is observed
that facades, which are the data for analytical reading process, can establish a relation

based on solid and void formations.

In regard to solid and void formations, it is stated that rhythmicity is formed by the
aggregation of building and facade elements proportionally and that facades can be

interpreted with music discipline by abstracting these elements.

In this sense, the choice of notes in music discipline is dependent on the person who
compose music. At this stage, the musician thought to reflect the moves and rhythms
in facades in an audial way and chose to use basic notes and signs. In this regard, the

interpretation of music discipline is formed in three steps:

In the first step facade elements, buildings, roads and open lands are abstracted and the
movement, rhythm, between elements is revealed. At this point, musical context
through the composition of a square is demonstrated to make the interpretation of

musical context understandable (Table 27, Step I).

In the second step, elements located on building facades are abstracted and rhythmic

structure of all facade elements are determined (Table 27, Step I1).

As a result of these abstractions, signs in music discipline are used. The audial,
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emotional interpretation of visual formation of facades is made by the emphasis of
facade movements, width and height of elements and musical notes, scale, nuance and

rests (Table 27, Step I11).

In this regard, a regression is made based on the location, width and height in
interpretation of facade elements. The width and height of elements used in facades,
low and high notes in music selected, nuance used in expression of rules in audial
dimension of music interpret the formation aurally with the use of scale. In this regard,
the advantage of nuance expressions (p: piano-soft, mp: mezzo piano - medium soft,
mf: mezzo forte-medium loud, f: forte - loud ff: fortissimo-very loud, and crescendo-
gradually getting louder, fff: fortississimo —very very loud) is taken and these
expressions reflect the height of the buildings or building elements which affect the
tones of music in the songs. Scales are used in the duration of width expression of

building elements and element numbers are expressed with rest periods.

In the sequel, melodies are determined based on the solid and void proportions of
building facades with the use of notes and signs. In the process of melody
determination, void part of the building is expressed by notes whereas solid part is
expressed with rests. In this sense, each building is interpreted as a sentence that has
its own melody. These sentences consist of small but meaningful themes and have
rhythmic, harmonic and melodic structure within. With regression of these sentences,
sections are formed by regression of roads with open plots, which are other facade
elements of buildings formed of different melodies, and each facade is interpreted. In
the process of section formation, open lands and roads are symbolized as the silence

parts but their scales are different than the void parts of buildings. Songs (composition)
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are formed with regression of more than one chapter. In this sense, square facade
interpretation in consequence of analytical reading based on music discipline is made

in the context.
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Table 27: Musical Interpratations of the Square Facades

Musical Interpretation of the Square Facade
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Chapter 6

APPLICATION AND TESTING OF THE
INTERDISCIPLINARY ANALYTICAL READING
METHOD ON FACADES

In this chapter, the method, which is developed to ascertain the architectural language
based on analytical reading of square facades, is tested on Kyrenia Village Squares
and results are obtained: The deficiencies in this method, developed based on this field
work, will meet with feedback received in the testing process. From this viewpoint,
this chapter consists of four sections. Functions of squares(6.1.1) is explained in the
first section and forms of squares(6.1.2) in the second stage, the reason behind the
selection of squares and their location in the third section (6.2). Analytical reading
regarding the area and results are discussed in the fourth section (6.3). In the last
section (6.4), general results obtained through the method are evaluated.

6.1 Overview of Squares

6.1.1 Functions of the Squares

As it can be seen from their historical development as well their use in different types
in many different researches, facades are given different functional definitions until
today. In one of the researches, it is stated that “Public spaces are to give symbolic
content and meaning to the city by providing gathering places, paths, transitions
between public and private domains, and areas for discourse and interaction” (Trancik,

1986).

118



On the other hand, as stated by Gibberd, “the square in the town will form the chief
meeting place for the inhabitants, the place towards which they will naturally gravitate
when something is going on it will be the place in which they take most pride, and it
will be the place on which they expend most money, through and care” (Gibberd,

1959).

Onal (1994) and Yeozior, Capeluto and Shaviv (2006) expressed that squares have
different functions within the functional groupings in accordance with the researches
they conducted. The squares are the natural settings for the major religious and civic
buildings for sculpture and fountains; They are spaces around which residential
housing is arranged; They are the focal points for the entertainment and gathering of
people; Usually, they are the shopping areas in the city; They can be seen to augment
a host of urban activities some of the common forms being trade, information,
recreation, protection, religion; Some of them are clearly the result of democratic
usage, other suggest military; Purpose and monumentality of government (Onal, 1994

and Yeozior, Capeluto, Shaviv, 2006).

The buildings around the square and the elements of the facades are very important in
the square. They affect the silhouette of the city/village square (Moughtin, 2003). In
that respect, the most successful city squares, although they may have a dominant
function for which each is known and by which they may be classified, are often those
that sustain activity through the diversity of uses in the surrounding buildings
(Moughtin, 2003). Six different types are determined according to functional
classification of squares (Freederick Gibberd’s approaches) (Carmona et al., 2003) that
are;

- Commercial-squares or market places,
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- Religious squares or parvis (church square),

- Administrative squares or public spaces,

- Residential squares,

- Quay Squares,

- Educational Squares
6.1.2 Forms of the Squares
There are different approaches regarding the grouping of Square Forms. Namely, Rob
Krier’s approach was a morphological structuring based on geometric patterns
whereas both Sitte and Zucker focused on the aesthetic affects. Sitte argues that the
squares should be in proportion to their major buildings in which he identified ‘deep’
and ‘wide’ types, depending on whether the main buildings were short or tall and

narrow (See Figure. 46).

'Za"

Wide Type Squares  Deep Type Square
Figure 46: Camillo Sitte’s Principles (Carmona et al., 2003).

Apart from the Camillo Sitte’s theories, Rob Krier(1988) restated that the square
typology is divided into three main geometrical shapes as squares, triangles, circles

and derivatives of those (see, Figure. 47).
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Figure 47: Derlvatlves of Geometrlcal Forms of The Squares (Sertkaya, 2011, p.44)

These basic shapes can be regular or irregular; they can be twisted, divided, added,
penetrated, overlapped, alienated (see, Figure. 48). On the other hand, squares can be
closed and open according to the streets openings, which are opened to the square

(Carmona et al., 2003).

SPACE TYPES
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Figure 48: Rob Krier’s Typology of Urban Squares (Krier, 1979, p.8)

121



One classification of squares belongs to Paul Zucker who distinguished five archetypal
forms based on the common characteristics shown in the spatial organization of

squares.
- The closed square where space is self-contained,
- The dominated square where the space is directed towards a major building;
- The nuclear square where the space is formed around a centre;
- The Grouped Square where spatial units are combined to form larger
compositions;
- The Amorphous Square where the space is unlimited and irregular (Moughtin,

2003) (See, Figure. 49).

CLOSED SQUARE

DOMINATED SQUARE

il
i
)
'-i .

NUCLEAR SQUARE

= _———
ST. PAULS PRECINCT, London, England

AMORPHOUS SQUARE

Figure 49: Paul Zucker’s Typology of Urban Squares (URL 34)
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In Street and Square, the grouping made by Cliff Moughtin (2003) was the types that
Zucker did the grouping as “closed” square and “dominated” square and they were the
same types with “deep” and “wide” squares of Sitte that are brought together as
variants of the same type under the heading “enclosed”. The enclosed square is square
closed by architectures on three sides, usually has a simple geometrical volume such

as square, rectangular, or circle (Moallem, 2014, p. 47).

Koskof who conducted studies regarding the formal structure of the squares classified
the squares as triangle, trapezoid, rectangular, L shape, and circle-ellipse and semi-

circle according to the forms of squares (See, figure. 50) (Ozdirlik, 2000).
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Consequently, the formal structure of the squares is found out to have different

classifications in relation to urban researcher approaches (see, table. 28).

Table 28: Square Classifications According to Form

Formal Structure of the Squares

Forms of Square Arcteypal Forms of Square (zucken
(Krier&Moughtin&Kostof)
¥ L 2
Based on Zucker Based on Zucker
Approaches (Zucker) Approaches (Sitte)
¥ , L T ! —

.0“ ."‘ QA‘ °,
» o .
: Square H . Closed Deep H
Circle Dominated » Wide
: g ——— : o #: e — :
: Triangle : < Nuclear :
. . = . .
: n 8 : h n
' o . . Amorphous .
. Semi-Circle : % : P .
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. . = . Grouped H
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- : = Ce, EEEEEEEEEE NSNS EEEEEEEEEEEEEEE ws®
: . . 8
: Trapezia 0
- . o
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6.2 Selection Criteria for the Location of Case Study Area

There are five different cities and several villages in North Cyprus. This study is
limited with squares in Kyrenia villages. There are 46 villages, which are located
within the city boundaries of Kyrenia district. After the observation of all Kyrenia
villages, squares are (46 Squares) found to form 25% of the squares in Kyrenia villages

(12 squares), which maintained their originality selected for the testing method.
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6.2.1 Location of Kyrenia, North Cyprus

Cyprus is the third largest island in the Mediterranean Sea after Sicily and Sardinia
covering an area of 3,572 square miles (Spilling, 2000). The island is situated in the
North East corner of the Mediterranean Sea. It is about 40 miles from the coast of
Turkey to North, 60 miles from Syria to East, 250 miles from Egypt to South and 300

miles from the Greek islands to West (Keshishian, 1985).
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Figure 51: Cyprus Map (URL 35)

Cyprus is divided into two different parts (North and South) since 1974. After this
division, Turks lived in the North and Greeks lived in the South part of the island.
There are five different cities and several villages in North Cyprus. Kyrenia (Girne in
Turkish) is the third largest city amongst 5 cities in North Cyprus. In Figure 51,
Location of Kyrenia City is shown on the map. It is one of the coastal cities in Northern
Cyprus. It is located on the north coast of the island.

6.2.2 Selected Squares in Kyrenia Villages

According to governmental records, there are 46 villages, which are connected to
Kyrenia District. This study is focused on the 12 village squares, which are 25% of all
Kyrenia village squares and believed to be adequate in number to explain the general

characteristics of all squares in Cyprus. Thus, this square selection is based on the
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characteristics of the squares that maintained their originality and general

characteristics of Cyprus squares’ facade identity. These villages are Akdeniz,

Tepebasi, Camlibel, Catalkdy, Esentepe, Hisarkdy, Karmi, Karsiyaka, Korugam,

Ozankdy, Sirinevler, Zeytinlik. The selected village names are written in red on the

map (See, Figure. 52).
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Figure 52: Kyrenia Regional Map Showing Kyrenia City and Village Locations

6.3 Analytical Reading of Facades at Kyrenia Village Squares

Analytical reading of 12 selected squares is made through 48 facades of these squares.

In this regard, four facades that form squares are decoded according to analytical

reading tables and thus analytical reading of squares (Appendix E) is conducted (See

Chapter 6, Table 22).

Following this stage, analytical reading of each facade of

selected squares is aggregated and explained as seen in (Appendix F).

In analytical reading of selected square facades, it is seen that some facades are subject

to deterioration and degradation. In this sense, it is found out that there is a necessity
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for taxonomy for results to reflect the original language. From this point of view,
analytical reading is conducted for 48 square facades of 12 squares to determine the
rules of square facades and 8 facades of 12 squares, which have maintained the
elements of the period they were built in, have new structures the least and have
undergone a change the least, are selected. Abstract rules are determined based on
these eight facades.

6.3.1 Determination of Rules According to the Method

Functional and formal rules of the squares are written in relation to 12 squares, which
are selected for the testing method. Abstract rules are determined through the 8
selected square facades based on the taxonomy conducted. Then, the facade rules of
the squares are determined and interpretation is made through these facades based on
the music discipline. In this regard, these rules are structured under different titles as
the following;

Part I: 12 squares that are evaluated and abstract rules are written.
- Functional Rules of Squares,

- Formal Rules of Squares,
Part Il: Abstract rule determination of 8 facades ascertained based on the taxonomy

conducted.
- Functional Facade Formation of the Square,
- Porch usage of the buildings,
- Building Openings (Door and Window Types)
- Height Rules of Buildings and Facade Elements
- Buildings and Facade Elements of Squares Widths Rules,

- Height-width rules of the buildings and facade elements,
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- Solid-Void Rules of Buildings and Facade Elements, both vertical and

horizontal indexes,

- Golden Proportion on the Buildings and Facade Elements of Squares

- Musical interpretation of squares facades

6.3.1.1 Functional Rules of Squares

As mentioned in the theoretical chapter, squares can functionally be separated into

three main groups. These three main groups are Religious, Commercial and

Residential. In this section, the rules are determined according to these groups.

Consequently, out of 12 squares that have been evaluated, 59% (7) of the squares are

determined as religious squares and 41% (5) of the squares are found as commercial

squares. It is observed that the residential squares are not found in this kind of squares.

The functional distribution of these squares according to the villages is shown in Table

29.

Table 29: Functional Distribution of the Evaluated Squares

[

Functional Distribution of the Square ]

\ 4

A 4

\ 4

[ Religious Square ] [ Commercial Square ][

Residential
Square

\ 4

\ 4

\ 4

-

Karsiyaka Square
Korugam Square
Akdeniz Square

Zeytinlik Square
OzankoOy Square
Esentepe Square

Karaman Square

~

-

\_

Camlibel Square
Hisarkdy Square
Sirinevler Square
Catalkdy Square
Dikmen Square

~

J
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6.3.1.2 Formal Rules of Squares

According to the LMMA method, as mentioned in the theoretical section, the formal

formation of the squares is divided into five main groups. These five main groups are

Circle Squares, Rectangle Squares, Triangle Squares and Amorphous Squares and the

evaluation is screened according to these groups. As a result of formal formations

evaluation of the squares, it is achieved that %75 (9) of the squares have rectangle

form, %16.5 (2) have square form and the %8.5 (1) have amorphous form. Formal

structure distribution, which villages have, can be seen in Table 30 in details.

Table 30: Formal Distribution of the Squares

Formal Distribution of the Square

2 L 4

A 4

. 4

4

Circle Rectangle
Square Square

]

[

Triangle
Square

J

Amorphous
Square

]

Sqaure
Square

L ] 3

3

3

L

(.

Y4

CamhibelSquare
Hisarkdy Square
Sirinevler Square
CatalkySquare
Dikmen Square
EsentepeSquare
Karaman Square
Ozankoy Square
Korugam Square

Y4

Y4

Karsiyaka Square

Akdeniz Square
Zeytinlik Square

6.3.1.3 Functional Facade Formation of the Square

According to the LMMA Method, elements that create the square can be grouped as

Roads, Residential House, Non Residential Leisure (NRL), Non Residential Office

(NROF), Non Residential Retail (NRR), Non Residential Community Services (NRC)

and Non Residential Open Land (NRO). Therefore, results related with the functions

of the elements around the squares are as follows;
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1. Non- Residential leisure, retail and residential functions are situated on the ground
floor of the buildings. Some buildings, which have residential functions on the first
floor, are situated.

2. Based on the functional facade formations during the analysis, eight different types
of facades in the Kyrenia Village Squares are determined. As a result of the analysis
conducted, it can be seen that the parts of the squares, that have been least spoiled and
made additions, are the facades. The features of these facades reflect the most frequent
characteristic formation. As a result of this, according to Table 31, functional
formation of the facades is formed in this way;

Facade I: Non Residential Retail Buildings (Market, Shops-NRR), Road (R) are
situated respectively on the right side of the Non- Residential Community Buildings
(Church/Mosque/Depots), Road (R).

Facade Il: Non Residential Open Land (NRO) — Residential House (RH) - Road (R)
— Residential House (RH) — Non Residential Open Land (NRO) — Non-Residential
Leisure (Restaurant, Coffee Shop, Coffee Kiosk; (NRL) are situated respectively on
the right side of the Road (R)

Facade Il1l: Residential House (RH) — Non Residential Open Land (NRO) -
Residential House (RH) — Non Residential Retail (Market, Shops-(NRR) — Non-
Residential Leisure (NRL) are situated on the right side of the Road (R).

Facade 1V: There are two two-storey buildings on the right side of the residential
House (RH). Both of the buildings involve a Non Residential Retail (NRR) on the
ground floor and a Residential House (RH) on the first floor.

Facade V: Residential House (RH) — Residential House (RH) are situated respectively
on the right side of the Road (R).

Facade VI: Non-Residential Leisure (NRL) — Non-Residential Leisure (NRL) —
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Residential House (RH) —Non-Residential Leisure (NRL) are situated respectively on
the right side of the Residential House (RH).

Facade VII: Residential House (RH) — Non Residential Open Land (NRO) -
Residential House (RH) are situated respectively on the right side of the Road (R).
Facade VIII: On the right side of the Road (R) Non-Residential Leisure (NRL) is
situated on the ground floor, and Residential House (RH) — Non Residential Leisure
(NRL) are situated respectively on the first floor — Non-Residential Retail (NRR) is
situated on the groin floor / Residential House (RH) — Non-Residential Leisure (NRL)
are situated respectively on the first floor / Residential House (RH) is situated on the

first floor (See, Table 31).
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Table 31: Functional Facade Formation of the Square

Functional Facade Formation of the Square
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6.3.1.4 Porch Usage of the Buildings
The rules of the porch usage are determined by LMMA Method evaluations. These
rules are as summarized below;
1. Every building, which is located both on the right and on the left side of the
road, has a porch.
2. The buildings, that face the front facade of the square, involves (Residential
House (RH) — Non Residential Leisure (NRL) —Non-Residential Retail
(NRR) porch.
3. Front side of the buildings has a porch, which has double floors.
4. Buildings that their facades are not placed towards the square do not have a
porch in the garden.
6.3.1.5 Building Openings (Door and Window Types)
The developed method, based on the functional layout, determined the types of
windows and doors that are used on the buildings facades around the squares.
1. On residential building facades, three different window types; 11,12,13 and two
different door types; D3,D2 combinations are used. Same window and door types are
used in different combinations and with numbers on the other facades. According to
this, the most common sequence that takes place on the facades of the squares is; D312,
11D3I1, 12D312, D2D2, 11D211, D31111D3, D2D2I11, 1212, D1, 11DID3.
2. On Non-Residential Retail buildings, two different window types; 11, 13 and four
different door types; D3, D2, D1, D8 and their combinations are used. The most
common sequence is; D3, D1D1D2, D1D2D1, 13D213D2, D8D8, D311 and DI.
3. On Non Residential leisure buildings, three different window types; 11, 12, 13 and
four different door types; D3, D2, D1, D8 are used. Same as the residential, there is

the use of same window and door types with different combinations. According to this,
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the most common sequence is; 13D212, 11D3, D21212, D312, 11D3D2I1212, 12D1, D3,
D1D1, 11D21111D2.

4. On Non-Residential community services, there is only I3 type windows. The
sequence in the mosques is; 131313.

5. The window types that have a proportion of 11(1:1)-12(1:3)-13(1:2) and the door
types have a proportion of D1(1:1)-D2(1.5:1)-D3(1:2)-D8(1:1.5). Palladio’s 1:1, 1:2
(See, Appendix Al) -1:3 and Alberti’s 2:1-1:1.5(See, Appendix B1l), are the
proportions found in mathematics and music section used by Palladio and musical
harmonic proportions (1:1-Square Unit, 1:2-Octave, Double Square, 1:3-Double
Sesquilateral, 1:1.5-Fifth Sesquilateria, Fifth Diapente) (According to the analysis
made, it is found out that these proportions are used here. All of these types, which are

stated in regard to the functional layout, can be seen on the table below: Table 32.
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Table 32: Buildings Openings (Door and Window Types)

Buildings Doors and Windows Types

Facade 1

NRC R NRR R
Facade 11
2
=3
- - 12|
D3
I 1
R NRO RH NRO
Facade I11
—_ ‘oo
S TONXIRHTIC DRI
12 @
2[5 _EEp [TIRET]
R RH NRO RH NRR NRL NRO
Facade 1V
ml
Y S T D3t 11
H|HH”H”HH‘WH\HH%HHHWH\‘H‘IHHHHHW T T
™
13 [ozf 13 D2 D1 || D1 D2 D8 D8
NRR NRR/RH NRR/RH
Facade V
|G ]
- -
RH RH R
Facade VI

iS5

DI

Facade VII

NRO RH

Facade VIII

NRL/RH NRL NRR/RH

NRL/RH
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6.3.1.6 Height Rules of Buildings and Facade Elements

Height difference of buildings and facade elements are determined in the LMMA

Method and written in line with the square functional layout location. Height rules of

buildings are as follows;

1.

2.

There are one and two floor buildings around the square.

Height of single storey residential houses differs between H2 (201-400cm)
and H3 (401-600cm)

Height of single storey leisure differs between H2 (201-400cm) and H3 (401-
600cm).

Height of non-residential retails buildings differs between H2 (201-400cm)
and H3 (401-600cm).

At Non Residential community building, it is determined as H8 (1401-1600)
for mosques.

At two storey buildings, the height of the building at Non Residential Retail/
Residential Houses or Non Residential Leisure/ Residential Houses is H4
(601-800 cm).

Eight different facades that form the square are searched where there are
garden walls in the border of non-residential open lands in formation of
facades, the height of the garden wall is H2 (201-400cm). Height of different
buildings and facade elements can be seen in the table below.

When heights are used to bring facades together, proportions are determined in
facades as I. 4:1, facade 11 1:1:1:2, facade 111 1:2:1:1, facade IV 1:2:2:1, facade
V, 1:1, facade V1 2:2:1:2, facade V11 1:2, and facade VIII 2:1:2:1. Accordingly,
when facades come together by repeating the proportions of 1:1and 1:2 used

by the Alberti (See, Appendix B1) and Palladio (See, Appendix Al, Bl),
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facades are formed vertically. These proportions identified as the musical

harmonic proportions (1:1-Square Unit, 1:2-Octave).

Table 33: Height Rules of Buildings and Facade Elements

Buildings Height Rules
Facade I
HZ
[ ]
R NRR R
Facade 11
H3 H3 H3 b
@ -
R NRL NRO RH RH NRO
Facade I11
H3
H2 H2 1
Ol J:L T
RH NRO, _ RH NRR NRL NRO
Facade IV
H4 H4
NRR NRR/RH NRR/RH RH
Facade V
H2 2}
RH RH R
Facade VI
H3 H3 2
I @ EE o [l III ° [ m
R NRL NRL
Facade VII
H2 Uk
| COTTi
R RH NRO RH
Facade VIII
R
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6.3.1.7 Buildings and Facade Elements of Squares Widths Rules

Width difference of buildings and facade elements are determined in the LMMA

method and written in line with the square functional layout location. Buildings and

facade elements of squares width rules are as follows;

1.

Width of residential houses differs as W3 (401-600 cm) — W4 (601-800 cm) -
WS5 (801-1000 cm) - W6 (1001-1200 cm) - W7 (1201-1400 cm) - W8
(1401-1600 cm).

Width of Non Residential retails differs as W2 (201-400 cm) — W3 (401-600
cm) -W6 (1001-1200 cm) - W7 (1201-1400 cm) - W8 (1401-1600 cm).
Width of Non Residential leisure differs as W2 (201-400 cm) - W5 (801-1000
cm) - W6 (1001-1200 cm) - W7 (1201-1400 cm) - W8 (1401-1600 cm).
Width of Non Residential community buildings for mosques is determined as
W6 (1001-1200 cm).

Width of Non Residential open lands differs as W2 (201-400 cm) — W3 (401-
600 cm) and W5 (801-1000 cm)

Width used for the roads differs between W2 (201-400 cm) — W3 (401-600
cm) and W4 (601-800 cm). Distribution of width of buildings and elements can
be seen in Table 34.

The aggregation of buildings and elements based on the width have the
following proportions in those facades stated; facade I: 3:1.5:1.5:1, facade Il
:1:2.5:2.5:2.5:3.5:1, facade IlI: 1.5:2.5:1:1.5:1:2.5:1, facade 1V: 1.6:1.4:1.2:1,
facade V: 1.25:1.5:1, facade VI: 1:2.6:2:2.6:2.3, facade VII: 1:2:1.5:2,
facade VIII: 1:4:1:1.5:3.5 . In this regard, the aggregation of the proportions of
1:1, 1:2,1:1.5 and 1:4 used by Alberti (See, Appendix B1) and Palladio(See,

Appendix A1, B1) is observed to be repeated at specific points horizontally and
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this repetition form facades. These proportions identified as the musical
harmonic proportions (1:1-Square Unit, 1:2-Octave, Double Square, 1:3-

Double Sesquilateral, 1:4-Quadruple).

Table 34: Widths Rules of Buildings and Facade Elements

Width Rules of the Square
Facade |
m
o}
W3(R)  W3(NRR) W2(R)
Facade 11
)
| = ﬂ ul ”E' -
'W2(R)  WS5(NRL) WS5(NRO) W5(RH) W7(RH) W2(NRG)
Facade 111
W3(R)
Facade IV
W6(NRR/RH) WS5(RH)
Facade V
W5(RH) W6(RH) W4(R)
Facade VI
L] —_———]
"l W [ W | [ -pu DWEfT 4
| — e
W3(R) WS(NRL) WO(NRL) WS(RH) WI(NRL)
Facade VII
[ —
'EL il
| =—=1 ﬁ
W2(R) W4(RH) W3INRO) WA(RH)
Facade VIII
I W2(R)
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6.3.1.8 Height and Width Rules of Buildings and Facade Elements
Height and width proportions of buildings and facade elements change in accordance
with the function of the buildings and facade elements. In Table 35, building heights
to width proportions related with the selected facade of the squares are explained.
Height and width rules of buildings and facade elements, which are written according
to the functions around the squares, are;
1. At Residential Houses Proportions of Height- Width differ as HW2(1:1.5)—
HW3(1:2) ~HW5(1:3), HW7(L:5).
2. At Non-Residential Retails Proportions of Height- Width change as HW?2 —
HW3 —-HW5 — HW6.
3. At Non-Residential Leisure proportions of Height- Width are determined as
HW1- HW2-HW3-HWS5.
4. At Non-Residential Community Buildings proportions of Height- Width are
determined as HW2 in mosques.
5. In a case where Non-Residential Open Land has a garden wall or garden gate,
proportions differ as HW2 -HW3.
6. In two-storey structures which have NNR on the ground floor and RH on the
first floor, proportion of height width is HW2-HWS3, in structures which have
NRL on the ground floor and RH on the first floor, height width proportion is
used as HW3. In Table 35, height width proportions on the facades, which are
repeated the most, are demonstrated.
7. In this regard, the height-width relations of the buildings, proportions of HW2
(1:1.5)-HW3(1:2)-HWS5(1:3), HW7(1:5), HW6(1.5:1), HW1(1:1) are found.
Accordingly, it is found out that proportions of 1:1 (Square Unit), 1:2 (octave),

1:1.5 (Fifthh Sesquilatertia-Fifth Diapente) and 1:3 (double sesquilateral) used
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by Alberti (See, Appendix B1) and Palladio (See, Appendix Al, B1) are used

in the height-width proportions of the building facades.

Table 35: Height -Width Rules

Height - Width Relations
Facade |

m
HW2 (NRC) R HW2(NR2) R
Facade I1
r S—
R HW2(NRL) NR! HW3(RH) HWS5(RH) HW2(NRO)

Facade I11

R HW3(RH)

Facade IV

: ‘ I [ [
=000 0w BUVRUTO VR D] L ———

[
ll“\(NRR) HW3(NRR/RH) HW2(NRR/RH) ll\\}(RH)
Facade V
HW2(RH) HWS5(RH) R
Facade VI

m -4 i EopunlEfE o

HWS(NRL) HW3(NRL) HW7(RH) HW3(NRL)

Facade VII

W

R HW2(RH) NRO HW2(RH)

Facade VII1

%]
i i m_ (I

R HW3(NRL/ RH9 HWI(NRL)HW3(NRR/RH) HW3(NRL/RH)
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6.3.1.9 Solid-Void Rules of Buildings and Facade Elements
Solid-void rules of buildings and facade elements are formed by the assessment of
repetition and combinations of different units. Generally, units used vary between 0-
100 and 101-200 cm. Solid and Void Rules are analysed horizontally and vertically
on the buildings and facade elements of squares and the rules are determined based on
functions. Depending on the horizontal solid/void rules, it can be seen from the
Legend Table- Appendix C that much different kind of sequence is obtained. Ones
with the most characteristic properties are determined and repetition count forms
sequences. Based on this, horizontal solid void relation rules are as follows:
1. At Residential Houses, horizontal solid void distribution and the types that are
used differ as 5.3x, 5.5x, 5.6x, 5.10x, 5.13x, 5.14x, 7.1x, 7.2X, 7.3X, 7.4X
2. At Non-Residential retails, horizontal solid void distribution and the types that
are used differ as 5.4x, 3.6x, 9.4x, 7.11x, 5.9x, 3.1x
3. At Non-Residential Leisure horizontal solid void distribution and the types that
are used are 3.1x, 6.4x, 11.1x, 5.11x, 8.6x, 5.12x, 5.2x.
4. At Non-Residential Community buildings, horizontal solid-void sequence type
is 9.2x in mosques.
5. At Non-Residential open lands, horizontal solid void sequence types differs as
1.3x, 1.4x, 1.1x, 1.6x, 1.16x or 1.12x.
6. Sequences that came up at the roads are determined as 1.8x, 1.3x, 1.1x, 1.6x or
1.7x.
7. According to the sequences, as a result of analysis done, over declinations are
seen in the Legend stated in Appendix C of the horizontal solid/void relations
of the buildings. It is determined that proportions of 1:1(Square Unit),

2:1(Octave), 1:2(Octave), 3:1 (Double Sesquialteral), 2:3(Fifth Sesquilatertia-
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Fifth Diapente), 3:2, 3:4 (Fourths Sesquitertia —Fourth diatessaron) used by
Alberti  (See, , Appendix B1), Serlio (Appendix B1l) and Palladio (See,
Appendix Al, B1) are used and facades are formed with the repetition of those

proportions according to the width of facade.

Table 36: Horizontal Solid&Void Rules

Horizontal Solid-Void Relation

Facade |

9.2x(NRC) I8x(R) | 5.4x(NRR) 13x(R) |

Facade I1

1.1x(R)  5.2x(NRL)

Facade 111

1.6x(R) 7.2x(RH) L.Ix(NRO) 7.3x(RF ) 3.6:(NRR) 74x(NRL 1.3x(NRO)

Facade IV

9.4x(NRR) 7.11x(NRR/RH) S5.9x(NRR/RH) 5.10x(RH)

Facade V

5.13x(RH) 5.14x(RH) 1.7x(R)

Facade VI

L™ |
‘ m o ‘ ‘ ! nll m
o
MW om o[ W H o@e. B E .
1L6x(R) S.6x(NRL) SILNRL) S3RH) SI2M(NRL)

Facade VII

L3XR)L SSXRH) CLONNRO). S6X(RH)

Facade VII1

1.1x(R)
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Accordingly, vertical solid void rules are formed from the common types as a result of
an analysis done for all squares. In Table 37, transitions of those common types is
given on the facades of the buildings. Rules of vertical solid void according to
functions are given below as;

1. Atresidential houses, vertical solid void distribution and types used are as 2.1y-
2.3y-3.3y-3.4y-3.5y-3.6y

2. At non-residential houses, vertical solid void distribution and types differ as
2.1y-2.2y-2.3y-3.2y-3.3y-3.4y-3.6y

3. At non-residential leisure, vertical solid void distribution and types differ as
2.3y-2.5y-3.2y-3.3y-3.14y

4. Vertical solid void distribution at non-residential community buildings shows
difference in churches. Accordingly, vertical solid void distribution in mosques
is determined as 6.1y.

5. In case of existence of a garden wall or use of a garden gate at non-residential
open lands, proportions differ as 1.2y or 2.1y.

6. Atthe buildings, which are two-storeys and have NRR on the ground floor and
RH on the first floor, vertical solid void distribution and types used are
determined as 4.3y, 4.4y, 5.1y, and 5.5y.; at the buildings that have NR1 on the
ground floor and RH on the first floor it is used as 5.7y or 4.4y.

7. In the sequence, as a result of analysis done, over declinations takes place in
the Legend given in Appendix C of the vertical solid void relations of the
buildings. It is determined that proportions of 1:1(Square Unit), 2:1(Octave),
1:2(Octave), 3:1 (Double Sesquialteral), 2:3(Fifth Sesquilatertia-Fifth
Diapente), 3:2, 3:4 (Fourths Sesquitertia —Fourth diatessaron) used by Alberti

(See, Appendix B1), Serlio (See, Appendix B1) and Palladio (See, Appendix

144



Al,B1) are used and facades are formed with the repetition of those proportions

according the height of facade.

Table 37: Vertical Solid&Void Rules

Vertical Solid-Void Relations
Facade |
2y
1z
2y
2y
1z a 1
1z 17 -
6.1y (NRC) R 2.2y(NRR) R
Facade I1
0.5y 0.5y, =) .
il A H[E SR W
1 0.5 1.5y
R 3.3y(NRL) NRO 3.4y(RH) 3.3y(RH) 1.2y(NfO)
Facade III
ly 0.5
1| B H Iz 5b
0.5y m 0.5y 141/ | !
R 3.5y(RH) NRO  3.6y(RH) 2.Iy(NRR) 3.2y(NRL) NRO
Facade IV
0.5y 0.5y
1z
0.5y} y ly y
r 11 {0
1z |||mm 3 152 1
1y il i
3.6y(NRR) 4.3y(NRR/RH) 4.4y(NRR/RH) 2.1y(RH)
Facade V
ly
y
CEel g o
2.3y(RH) | 2.3y(RH) R
Facade VI
ly
0.5y I
R 3.2v(NRL) 2.3v(NRL) 2.1v(RH) 3.3v(NRL)
Facade VII
ly
b 7l I
4L
i el
R 3.6v(RH) NRO 33v(RH)
Facade VII
0.5y}
1z
ly
1.5 [
0oy =
R 5.7v(NRL/ RH9) 2.3v(NRL) 4.3y(NRR'RH) 3.3v(NRL/RH)
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6.3.1.10 Golden Proportion on the Buildings Facade and Garden Walls

In this thesis, golden proportion is searched on the building facades and where there
are garden walls in the border of open lands in formation of facades based on Boussora
and Mazouz’s golden proportion analysis method, which is explained in the theoretical
part and the Development of Coding System section of the thesis (See Table 38). In
connection to this method, all of the buildings and elements around the squares are
analysed and determined whether the golden proportion are used or not on the facade
of buildings and garden walls in the border of open lands. Accordingly, the use of
distribution of facade types where golden proportion is used is commonly seen (See,
Table.38).

In general, rules of Golden proportion rules are as follow:

1. Golden proportion is almost used in all of the single storey residential houses.

2. Eight different facades that form the square are searched and at least on one building
facade, which is residential retail, leisure or has residential functions golden proportion
is used.

3. In squares facades searched in two storey buildings, golden proportion is only used
in one of them. Generally, golden proportion is not used in two-storey buildings.

4. Eight different facades that form the square are searched where there are garden
walls in the border of open lands in formation of facades, golden proportion is only
used in one of them

5. Width-height proportions of all the buildings where golden proportion exists have

the proportion of 8:5(minor-major sixth) that is mentioned in theoretical part.
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Golden Ratio
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Table 38: Golden Proportion on the Buildings Facade and Garden Walls

l Golden Ratio

Facade |

Facade I1

R RH NRO RH [ RH NRO
Facade I11
oo
am e WHER[[(ge]]
R RH NRO RH _ WRR NRL NRO

Facade IV

NRR 'NRR/RH NRR/RH RH

Facade V

Facade VI

L

o [ | DE

I}

R NRL NRL R H NRL

Facade VII

N

R RH NRO RH

Facade V111

R NRL/RH NRL | NRR/RH NRL/RH
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6.3.1.11 Musical Interpretations of the Kyrenia Village’s Squares Facades

As mentioned above, the advantage of signs used in music discipline are taken.
Therefore, the emphasis on facade movements is made by emotional and audial
interpretation of visual formation of facades through the height and width of elements,

notes, scales, nuances and rests used in music (Table 28, Step I11).

Based on the interpretation system developed for the method, each building is
interpreted as a sentence that has its own melody with elements within. In this regard,
five different melodies of residential facades, three different melodies of non-
residential retail facades, two different melodies of non-residential community service
facades and four different melodies related with the non residential leisure facades are
determined in eight facades. Sections are formed by aggregating sentences with other
elements. All these melodies and facade elements (open land-road that are elements
expressed with rests in music) come together and the visual formation of Kyrenia
Village squares is interpreted as the audial section of a song (See, Table 39). In this
regard, eight sections (facades) used in formation of squares is approached as invariant
elements. Squares formed by aggregation of these sections are interpreted as different

songs in case of a change in sections.
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Table 39: Musical Interpretations of the Kyrenia Village’s Square Facades

Facade |
R NRR R
P
| o) I o)
A T A T 117
A 1 N N A L . VI L= Y . § L
Facade I1
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(/NN

Facade 111
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Facade IV
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vhr | 7 — | I I [ I I 1z
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6.4 Evaluation Results of the Examined Area

Based on the developed analytical reading method, the architectural language rules of
squares under the first two titles and the language rules of facades that are important
elements in formation of two-dimensional squares are determined above under eight
different titles and the music of facades are interpreted. In this regard, LMMA Method,
applied for facades to maintain their current character, is used to test current
conditions of square facades and to collect and evaluate analytical data from the square

facades in order to understand the two dimensional formation of the squares.

In this regard, the architectural language of current facades is ascertained by decoding
the proportional relations of elements used in formation of two-dimensional square
facades. According to the decoding and readings based on the method used in Kyrenia
Village squares, architectural language rules of facades are written for each square. In
this sense, architectural language rules are determined under the titles of porch usage
of buildings; building openings (window & door), building and facades elements
height, building and facades elements width, height/ width relation of building and
facade elements, solid /void relation, golden proportion usage; as a result of analytical
reading conducted based on proportional relations between formal and functional
formation of the square and facade elements located around the square. In the last
stage, emotional and audial interpretation of current facades is made based on music
discipline. In this regard, the aggregation of elements, formation of eight facades,

emotional and audial interpretation of the visual aspect is demonstrated (Table 40-48).

In this regard, general square functions and forms of Kyrenia Village squares

ascertained based on these rules are as the following:
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Functionally, 59% of squares are religious and 41% are commercial. (See,
Table. 48).
Based on their formal structure, 75% of squares is rectangle, 16.5% is square

and 8, 5% is amorphous. (See, Table. 48).

Findings based on the analytical reading of facades that form Kyrenia Village

squares:

All buildings that are located on the facades and face the front facade of the

square have porches. (See, Table. 48).

The use of window openings used in facades based on functions are as follows:
60% of residential buildings is 11 (see, tables 41,42,44,46,48) whereas 40% is
12 (see, tables 45,46,48), 33% of Non-Residential retail buildings is I1 (see,
tables 43,48), whereas 67% is 13 (see, tables 42,43,48), , 83% of Non-
residential leisure buildings is 11 (see, tables 40,41,42,45,47,48), whereas 17%
is 12 (see, tables 42,45,48), 100% of Non-Residential Community buildings is
I3 (see, tables 40,48), which is the most repeated type and proportion of

elements.

The use of door openings used in facades based on functions are as follows:
12, 5% of residential buildings is D1 (see, tables 43,48), whereas 37.5% is D2
(see, tables 44,45,48), and 50% is D3 (see, tables 41,42,44,46,48), 30% of
Non-Residential Retail buildings is D1 (see, tables 43,47,48), whereas 30% is
D2 (see, tables 42, 48), 20% is D3 (see, tables 41,42,43,48), and 20% is D8
(see, tables 43,48), 30% of Non-Residential Leisure buildings is D1 (see, tables
45,47,48), whereas 20% and 50% are D3 (see, tables 40,42,45,47,48), which

is the most repeated type and proportion of elements.

Findings based on the heights of one-storey buildings with different functions
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used in facades are as follows: 45% of residential buildings is H2 (see, tables
40,41,44,45,46,48), whereas 55% is H3 (see, tables 41,43,46,48),, 6% of Non-
Residential Retail buildings is H2 (see, tables 42,48), whereas 33% is H3 (see,
tables 43,48), 67% of Non-Residential Leisure buildings is H2 (see, tables
40,41,42,47,48), whereas 33% is H3 (see, tables 45,48), and 100% of Non-
Community buildings is H8 (see, tables 40,48), which is the most repeated type
and proportion of elements. 100% of two-storey Non-Residential
Retail/Residential House and Non-Residential Leisure/Residential House
buildings is H4 (see, tables 43,47,48), which is the most repeated type and
proportion of storey height.

Findings based on the width of the mass of buildings and elements with
different functions used in facades are as follows: A ratio of 18% in residential
buildings is observed in W4 (see, tables 46,48), type whereas 18% is W8 (see,
tables 45,48), 28% is W5 (see, tables 41,42,44,48), 18% is W6 (see, tables
43,44,48), 18% is W7 (see, tables 41,48), 25% of Non-Residential Retail
buildings is W2 (see, tables 42, 48), whereas 25% is W3 (see, tables 46,48),
and 50% is W8 (see, tables 45,48), 14% of Non-Residential Leisure buildings
is W2 (see, tables 41, 48), whereas 43% is W5 (see, tables 41,43,48), 29% is
W7 (see, tables 43,45,47,48), and 14% is W8 (see, tables 43,45,47,48), 100%
of Non-Residential Community buildings is W6 (see, tables 40,48), 50% of
Roads is W2 (see, tables 46,47,48), whereas 37.5% is W3 (see, tables 45,48),
and 12.5% is W4 (see, tables 40,44,48), 60% of Non-Residential Open Lands
is W2 (see, tables 41,42,48), whereas 20% is W3 (see, tables 42,46,48), and

20% is W5 (see, tables 41,48).
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Findings based on the width and height of the mass of buildings and elements
with different functions used in facades are as follows: A ratio of 44% in
residential buildings is observed in HW?2 (see, tables 42,44,45,46,48), type
whereas 22% is HW3 (see, tables 41,42,43,48), 34% is HW5 (see, tables
41,44,48), 33% of Non-Residential Retail buildings is HW2 (see, tables 43,48),
whereas 67% is HW5 (see, tables 43,48), 17% of Non-Residential Leisure
buildings is HWL1 (see, tables 47,48), whereas 50% is HW2 (see, tables
40,41,48), and 33% is HW3 (see, tables 42,45,47,48), 100% of Non-
Residential Community buildings is HW2 (see, tables 40,48), 75% of two-
storey Non-Residential Retail/Residential House and Non-Residential
Leisure/Residential House buildings is HW3 (see, tables 47,48), whereas 25%
is HW?2 (see, tables 43,48). If Non-Residential Open Lands have garden walls,
they have the proportion of 100% and HW?2 (see, tables 41, 48).

Findings of buildings and elements with different functions used in facades
based on horizontal solid-void relations on solid-void section numbers are as
follows: five section type (5.3x, 5.5x, 5.6x,5.10x, 5.13X, 5.14x) (see, tables 41,
43,44,46,48) is used in 67% of residential buildings, whereas seven section
type (7.1x, 7.3x) (See, tables 42,48) is used in 22% and eight section type (8.3x)
(see, tables 45,48) is used in 11%, five section type (5.4x,5.10x) (see, tables
43,47,48) is used in 33% of Non-Residential Retail buildings whereas three
section type (3.1x, 3.6x) (see, tables 42,48) is used in %33, seven section type
(7.11x) (see, tables 43,48) is used in 22% and nine section type (9.4x) (see,
tables 43,48) is used in 22%, three section type (3.1x,3.6x) (see, tables
41,47,48) is used in 14% of Non- Residential Leisure buildings whereas five

section type (5.4x, 5.12x) (see, tables 40,45,48) is used in 59%, six section
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type (6.4x)(see, tables 47,48) is used in 14%, eleven section type (11.1x) (see,
tables 47,48) is used in 14%, nine section type (9.2x) (see, tables 40,48) is
used in 100% of Non-Residential Community buildings, one section type
(1.3x, 1.1x, 1.6x,1.7x,1.8X) (see, tables 40,42,44,45,46,47,48) is used in 100%
of Roads, two section type (2.1x) (see, table 41) is used 100% in cases where
there is garden wall and garden door in Non-Residential Open Lands, one of
the one section types (1.1x,1.3x,1.6x,1.4x) (see, tables 41,42,46,48) is used
100% in cases where there is no garden wall and garden door in Non-
Residential Open Lands. Based on reading results, it is determined that road
with proportions of 1.3x, 1.6x and 1.1x are the most repeated types (see, table
48).

Findings of buildings and elements with different functions used in facades
based on vertical solid-void relations on solid-void section numbers are as
follows: three section type (3.3y, 3.4y, 3.6y)(see, tables 41,42,46,48) is used
in 66% of Residential buildings whereas two section type (2.1y, 2.3y)(see,
tables 43,44,45,48) is used in 44%, two section type (2.3y, 2.2y)(see, tables
42,48) is used in 67% of Non-Residential Retail buildings whereas three
section type (3.6y,3.3y)(see, tables 43,45,48) is used in 33%, two section type
(2.3y,2.1y)(see, tables 40,45,48) is used in 67% of Non- Residential Leisure
buildings, nine section type (9.2y)(see, tables 40,48) is used in 100% of Non-
Residential Community buildings, one section type (1.5y)(see, tables 41,48)
is used in 100% of Non-Residential Open Lands in cases where there is garden
wall and garden door, four section type (4.3y and 4.4y)(see, tables
40,43,47,48) is used in 100% of two-storey Non Residential Retail/Residential

House and five section type (5.7y) is used in 100% of Non-Residential
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Leisure/Residential House buildings. The type is determined as (4.3y)(see,
tables 40,43,47,48) in two-storey Non-Residential Retail/Residential House
buildings. No repeated type is determined in other buildings. - Based on the
use of golden proportion in facades; golden proportion is used in 55% of
Residential buildings, 50% of Non-Residential buildings, 33% of Non-
Residential Leisure buildings and 25% of two-storey Non Residential
Retail/Residential House buildings. No golden proportion is determined in
other buildings (see, table. 48).

The analysis results have shown that proportions of Alberti, Palladio and Serlio
are still used. In this regard, Alberti’s 11(1:1)-12(1:1.5)-13(1:2) and Palladio’s
1:2 1:3 proportions are used in window types. Alberti’s 2:1-1:1.5 proportion
of D1(1:1)-D2(1.5:1)-D3(1:2)-D8(1:1.5). 1:1 and Palladio’s 1:2, 1:3 and
Alberti’s 2:1-1:1.5 are used in door types, which are the proportions found in
mathematics sections used by Palladio and music sections (musical harmonic
proportions) 1:1-Square Unit, 1:2-Octave, Double Square, 1:3-Double
Sesquilateral, 1:1.5-Fifth Sesquilateria, Fifth Diapente. In building heights,
when facades come together by repeating the proportions of 1:1 and 1:2 used
by the Alberti and Palladio, facades are formed vertically. These proportions
also identified as the musical harmonic proportions (1:1-Square Unit, 1:2-
Octave). In regard to buildings and elements width, the aggregation of the
proportions of 1:1, 1:2,1:1.5and 1:4 used by Alberti and Palladio is observed
to be repeated at specific points horizontally and this repetition form facades.
These proportions identified as the musical harmonic proportions (1:1-Square
Unit, 1:2-Octave, Double Square, 1:1.5-Fifth Sesquilateria, Fifth Diapente and

1:4-Quadruple). Height-width relations of the buildings, found out that
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proportions of 1:1 (square unit), 1:2 (octave), 1:1.5 (Fifth Sesquilateria, Fifth
Diapente) and 1:3 (double sesquialteria), used by Alberti and Palladio, are
founded. According to the sequences, over declinations are seen in the Legend
stated in Appendix C of the horizontal and vertical solid void relations of the
buildings as a result of analysis done. It is determined that proportions of
1:1(Square Unit), 2:1(Octave), 1:2(Octave), 3:1 (Double Sesquialteral),
2:3(Fifth Sesquilatertia-Fifth Diapente), 3:2, 3:4 (Fourths Sesquitertia —Fourth
diatessaron) used by Alberti, Serlio and Palladio are used and facades are
formed with the repetition of those proportions according to the width of
facade. In the sequence, over declinations takes place in the Legend given in
Appendix C of the vertical solid-void relations of the buildings as a result of
analysis done. It is determined that proportions of 1:1(Square Unit),
2:1(Octave), 1:2(Octave), 3:1 (Double Sesquialteral), 2:3(Fifth Sesquilatertia-
Fifth Diapente), 3:2, 3:4 (Fourths Sesquitertia —Fourth diatessaron) used by
Alberti, Serlio and Palladio are used and facades are formed with the repetition

of those proportions according the height of facade (see, table 49).

When the outcomes obtained by analytical reading done based on LMMA method that

is tested on facades of Kyrenia Village squares are considered, the following proposals

can be made to maintain the current character in new housings that will be built in

existing facades:

It is identified that square types of the region are religious and commercial
squares. Based on this, facade | can be used on a square facade when a

Religious square will be formed by use of existing facade schemes in new
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squares. At least one facade can be formed either by facade 3, 4 or 8 in

formation of a commercial square.

Square and rectangular square forms are used the most in formation of square
forms. Facade schemes, which will be selected in formation of new squares,

can be selected in this regard.

Rule schemes of different facade elements in each facade is ascertained.
Necessary functions can be selected and produced as per the size of the new

square where different facade schemes may be built.

Buildings, which will be added or built newly, may develop schemes that are
suitable to new living standards and take these building facades as a reference

or an existing one can be selected and used.
Front facades of all buildings can be enabled to face the square and have porch

Interpretation developed based on music discipline can be used in cases where
new squares are formed by existing facade schemes. With abstraction of
different schemes based on same functional features, different chapters
(facades) and squares (composition songs) can be formed with a change in

sentences that include existing melodies.

As a result of the analytical reading developed within the scope of this study, two-

dimensional analytical rule vocabulary of facades is formed based on these rules.

Different facade types with same characters can be built based on the determined rule

vocabulary. It is determined that facades of Kyrenia Village squares have lost their

originality due to changing living conditions. Therefore, this method can contribute to

the maintenance of current characteristics of square facades. LMMA method,

developed based on mathematics and linguistics discipline, can be used as a reference
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for the newly constructed squares in North Cyprus or it may be a reference for
structures, which will be newly built in existing squares, to maintain their existing
character. Also, new square facades may be interpreted by the current formation
through music discipline. Analytical results of existing characters can be determined
in this stage by LMMA method and squares can maintain their original characters
analytically. Consequently, by observations and classical methods conducted, it is said
that the identity is preserved. However, these details are clearly proved with a study

by analytical reading method (LMMA).
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Table 40: Formation of Facades | and Musical Interpretation

SQUARES FACADES FORMATIONS

FUNCTIONS OF SQUARES }RELIGICUS SQUARES I I COMMERCIAL SQUARES I
i v

FORMS OF SQUARES
I SQUARE SQUARES I I RECTANGLE SQUARES I I AMORPHOUS SQUARES I

FUNCTIONS OF FACADE
FLEMENTS AND BUILDINGS

JUSAGE OF THE PORCH

INDOWS TYPES

DOORS TYPES

BUILDINGS AND FACADE
ELEMENTS HEIGHT

BUILDINGS AND FACADE
ELEMENTS WIDTH

BUILDINGS AND FACADE
ELEMENTS HEIGHT&WIDTH

BUILDINGS AND FACADE
ELEMENTS SOLID&VOID
HORIZONTAL INDEX
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BUILDINGS AND FACADE
ELEMENTS SOLID&VOID
VERTICAL INDEX

GOLDEN RATIO USAGE
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FACADES MUSICAL
INTERPRATATION
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Table 41: Formation of Facades Il and Musical Interpretation

SQUARES FACADES FORMATIONS

FUNCTIONS OF SQUARES I RELIGIOUS SQUARES I l COMMERCIAL SQUARES I
=1
| Z 1\
FORMS OF SQUARES
I SQUARE SQUARES l I RECTANGLE SQUARES I I AMORPHOUS SQUARES I
. Y

FUNCTIONS OF FACADE
FLEMENTS AND BUILDINGS

N\
N\

. \ i~
NRRRH 7 RO, R NRURH

ISAGE OF THE PORCH ‘/ /

B >
INDOWS TYPES

DOORS TYPES

BUILDINGS AND FACADE
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BUILDINGS AND FACADE
ELEMENTS WIDTH

BUILDINGS AND FACADE
ELEMENTS HEIGHT&WIDTH

BUILDINGS AND FACADE
ELEMENTS SOLID&VOID
HORIZONTAL INDEX

BUILDINGS AND FACADE
ELEMENTS SOLID&VOID
VERTICAL INDEX

GOLDEN RATIO USAGE

FACADES

FACADES MUSICAL
INTERPRATATION




Table 42: Formation of Facades Ill and Musical Interpretation

SQUARES FACADES FORMATIONS

FUNCTIONS OF SQUARES RELIGIOUS SQUARES | | COMMERCIAL SQUARES |
- M
FORMS OF SQUARES
| SQUARE SQUARES | | RECTANGLE SQUARES | | AMORPHOUS SQUARES |
~ R~
A \\‘\\ e e
it ERA N S e
i TR > s W
FUNCTIONS OF FACADE o 2 ~ Nz
ELEMENTS AND BUILDINGS aga : — ‘-@ X --'1
P T
J)SAGE OF THE PORCH . './
;
INDOWS TYPES E]’ [ /.’ =
DOORS TYPES :
B 9 i
\
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BUILDINGS AND FACADE
[ELEMENTS WIDTH

1
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Table 43: Formation of Facades IV and Musical Interpretation

SQUARES FACADES FORMATIONS

FUNCTIONS OF SQUARES

| RELIGIOUS SQUARES | | COMMERCIAL SQUARES |

FORMS OF SQUARES

I SQUARE SQUARES I

AMORPHOUS SQUARES I

FUNCTIONS OF FACADE
ELEMENTS AND BUILDINGS

NRR/RH 'NRO R NRURH

JUSAGE OF THE PORCH

INDOWS TYPES

DOORS TYPES

BUILDINGS AND FACADE
ELEMENTS HEIGHT

BUILDINGS AND FACADE
ELEMENTS WIDTH

BUILDINGS AND FACADE
ELEMENTS HEIGHT&WIDTH

BUILDINGS AND FACADE
ELEMENTS SOLID&VOID
HORIZONTAL INDEX
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Table 44: Formation of Facade V and Musical Interpretations

SQUARES FACADES FORMATIONS

FUNCTIONS OF SQUARES

COMMERCIAL SQUARES I

| RELIGIOUS SQUARES | |
v i

FORMS OF SQUARES

y -3

| SQUARE SQUARES | |

RECTANGLE SQUARES l I AMORPHOUS SQUARES I

FUNCTIONS OF FACADE
FLEMENTS AND BUILDINGS

JUSAGE OF THE PORCH

INDOWS TYPES

[DOORS TYPES

BUILDINGS AND FACADE
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Table 45: Formation of Facades VI and Musical Interpretation

FUNCTIONS OF SQUARES

SQUARES FACADES FORMATIONS

| RELIGIOUS SQUARES | |

COMMERCIAL SQUARES I
r 4

FORMS OF SQUARES
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Table 46: Formation of Facades VIl and Musical Interpretation

SQUARES FACADES FORMATIONS

FUNCTIONS OF SQUARES

FORMS OF SQUARES

| RELIGIOUS SQUARES | | COMMERCIAL SQUARES |

I SQUARE SQUARES RECTANGLE SQUARES I I AMORPHOUS SQUARES I

FUNCTIONS OF FACADE
FELEMENTS AND BUILDINGS
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Table 47: Formation of Facades VIII and Musical Interpretation

SQUARES FACADES FORMATIONS

FUNCTIONS OF SQUARES

| RELIGIOUS SQUARES | |

COMMERCIAL SQUARES I

FORMS OF SQUARES

I SQUARE SQUARES I I AMORPHOUS SQUARES I

RECTANGLE SQUARES ‘ I I

FUNCTIONS OF FACADE
ELEMENTS AND BUILDINGS

NRO el NRURH
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[DOORS TYPES
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HW2 wa

BUILDINGS AND FACADE
ELEMENTS SOLID&VOID
HORIZONTAL INDEX
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Table 48: Formation of Eight Facades and Musical Interpretation

SQUARES FACADES FORMATIONS

[FUNCTIONS OF SQUARES

RELIGIOUS SQUARES I I COMMERCIAL SQUARES I
o

[FORMS OF SQUARES

TAYT o) ey J Al T/

SQUARE SQUARES RECTANGLE SQUARES I AMORPHOUS SQUARES I
2 Soas —

JFUNCTIONS OF FACADE
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USAGE OF THE PORCH

WINDOWS TYPES

DOORS TYPES

BUILDINGS AND FACADE
ELEMENTS HEIGHT
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ELEMENTS WIDTH

BUILDINGS AND FACADE
ELEMENTS HEIGHT&WIDTH)

BUILDINGS AND FACADE
ELEMENTS SOLID&VOID
HORIZONTAL INDEX

BUILDINGS AND FACADE
ELEMENTS SOLID&VOID
VERTICAL INDEX

GOLDEN RATIO USAGE

FACADES

FACADES MUSICAL
INTERPRATATION




Linguistics

Mathematic

Words /Signs
Elements/Unit

Table 49: Analytical Reading Findings

Sub-Concepts

Vocabulary

Findings

Group of
Words

Vocabulary

See, Appendix C

Sentence

Grammar- VVocabulary and Grammar Rules- Syntax

Paragraph

Grammar- VVocabulary and Grammar Rules- Syntax

Composition

Number
Sign
Units
Pattern

Grammar- VVocabulary and Grammar Rules- Syntax

Propotion Palladio’s 11
Geometry Proportions

See, Tables 41-49

Windows (See, Chapter 6,
Section, 6.5.1.5)

Doors (See, Chapter 6,
Section, 6.5..1.5)

Heights (See, Chapter 6,
Section, 6.5.1.6)

Widths (See, Chapter 6,
Section, 6.5.1.7)
Height-Widths (See,
Chapter 6, Section, 6.5..1.8)
Solid-Void Rules (See
Chapter 6, Section, 6.5.1.9)
See, Appendix C, Part B

5:4

4:3

See, Appendix C, Part B

3:2

Doors (See, Chapter 6,
Section, 6.5..1.5)
See, Appendix C, Part B

5:3

2:1-1:2

Windows (See, Chapter 6,
Section, 6.5.1.5)

Doors (See, Chapter 6,
Section, 6.5.1.5)

Heights (See, Chapter 6,
Section, 6.5.1.6)

Widths (See, Chapter 6,
Section, 6.5,1.7)
Height-Widths (See Chapter
6, Section, 6.5.1.8)
Solid-Void Rules (See,
Chapter 6, Section, 6.5..1.9)
See Appendix C, Part B

Alberti’s 23
Proportions

Doors (See, Chapter 6,
Section, 6.5.1.5)

Widths (See Chapter 6,
Section, 6.5..1.7)
Height-Widths (See,
,Chapter 6, Section, 6.5.1.8)
Solid-Void Rules (See,
Chapter 6, Section, 6.5..1.9
See, Appendix C, Part B

4:3

See, Appendix C, Part B

5:4

8:5

See Chapter 6, Section,
6.5..1.10) See, Appendix C,
Part B

5:3

3.4

Solid-Void Rules (See,
Chapter 6, Section, 6.5..1.9
See, Appendix C, Part B

2.3

See, Appendix C, Part B

9.5

15.8

3:2

Doors (See, Chapter 6,
Section, 6.5.1.5)
Solid-Void Rules (See,
Chapter 6, Section, 6.5..1.9)
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1:2 v

Windows (See, Chapter 6
Section, 6.5.1.5)

Doors (See, Chapter 6,
Section, 6.5.1.5)

Heights (See, Chapter 6,
Section, 6.5.1.6)

Widths (See, Chapter 6,
Section, 6.5.1.7)
Height-Widths (See,
Chapter 6, Section, 6.5.1.8)
Solid-Void Rules (See,
Chapter 6, Section, 6.5.1.9)

3:18

1:4 v

Widths (See, Chapter 6,
Section, 6.5..1.7)
Height-Widths (See,
Chapter 6, Section, 6.5.1.8)

9:16

4:9 )

See, Appendix C, Part B

1:1 v

Windows (See Chapter 6,
Section 6.5.1.5)

Doors (See Chapter 6,
Section 6.5.1.5)

Heights (See Chapter 6,
Section 6.5..1.6)

Widths (See Chapter 6,
Section 6.5..1.7)
Height-Widths

See, Chapter 6, Section,
6.5.1.8)

Solid-Void Rules (See,
Chapter 6, Section, 6.5.1.9

1:3 v

Windows (See Chapter 6,
Section, 6.5..1.5)

Widths (See Chapter 6,
Section, 6.5.1.7)
Height-Widths (See Chapter
6, Section, 6.5.1.8)
Solid-Void Rules (See
Chapter 6, Section, 6.5.1.9)

Serlio’s
Proportion

1:2:3 v

Solid-Void Rules (See,
Chapter 6, Section, 6.5.1.9)
See Appendix D, Part B

Golden
Proportion

1.618 v

See, Chapter 6,
Section,6.5.1.10)

Fibonacci
Number/
Sequence

1,1,2,3,5,8,13,21

Intervals

See, Appendix C, Part A ,Part
C

Sets/Sequences | EachUnit/Elements

Windows:

{13,13,13,11}

{11,12,11,11,11}

{12,12,12,12,13,12}

{13,13,1,12,11}

{12,11}

{11,12,12,12,11,12}

{11,12,12}

{11,11,11,1}

See, Chapter 6, Section
6.5.1.5

Doors

{D3}

{D3,D3,D3}

{D3,D3,D3,D2}

{D2,D2,D1,D1,D2,D2,D3,D3,D8,D8,D2,D2}

{D3,D2}

{D6,D2,D3,D2,D2,02,D1}

{D1,01,D1,D3,D3,D3,01,01,D2,D2}

See, Chapter 6, Section,
6.5.1.5

Heights:

{H8,H2}

{H3,H3,H3,H2}

{H2,H3,H2,H2}

{H3,H4,H4,H3}

{H2,H2}

{H3,H3,H2,H3}

{H2,H3}

{H4,H2,H4,H2}

See, Chapter 6, Section,
6.5.1.6
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Mapping/
Sequence

Width

{W6,W3,W3,W2}

{W2,W5,W5,W5,W5W7,W2}

{W3,W5,W2,W3,W2,W5,W2}

{W8,W7,W6,W5}

{W5,W6,W4}

{W3,wW8,W6,W8,W7}

{W2,W4,W3,W4}

{W2,W8,W2,W3,W7}

See Chapter 6,
6.5.1.7

Section

Height&Width

{HW2,HW2}

{HW2,HW3,HW5,HW2}

{HW3,HW2,HW5,HW3}

{HW5,HW3,HW2,HW3}

{HW2,HW5}

{HW5,HW3,HW7,HW3}

{HW2,HW2}

{HW3,HW1,HW3,HW3}

See Chapter 6,
6.5.1.8

Section

HorizontalSolid&Void

{9.2x,1.8x,5.4x,1.3x}

{1.1x,5.2x,1.4x,5.3x,7.1x,2.1x}

{1.6x,7.2x,1.1x,7.3x,3.6x,7.4x,1.3x}

{9.4x,7.11x,5.9x,5.10x}

{5.13x,5.14x,1.7x}

{1.6x,8.6x,5.11x,8.3x,5.12x}

{1.3x,5.5x,1.6x,5.6x}

{1.1x,6.4x,3.1x,3.1x,11.1x}

See, Chapter 6,
6.5.1.9

Section,

Vertical Solid&Void

{6.1y,2.2y}

{3.3y,3.4y,3.3y,1.2y}

{3.5y,3.6y,2.1y,3.2y}

{3.6y,4.3y,4.4y,2.1y}

{2.3y,2.3y}

{3.2y,2.3,2.1,3.3y}

{3.6y,3.3y}

{5.7y,2.3y,4.3y,3.3y}

See, Chapter 6,
6.5.1.9

Section,

Group of unit/ Elements
Sequence

Formation Diagram ( Input-
Output)

Functional

{NRC,13,13,13,H8,W6,HW2,9.2x,6.1y}

{R,W3,1.8x}

{NRR,H2,D3,HW2,5.4%,2.2y}

{R,W2,1.3x}

{R,W2,1.1x}

{NRL,H3,W5,HW2,5.2x,3.3y}

{NRO,WS5,1.4x }

{RH,H3,W5,HW3,5.3x,3.4y}

{RH,H3,W7,HWS5,7.1x,3.3y}

{NRO,H2,W2,HW2,2.1x,1.2y}

{R,W3,1.6x}

{RH,H2,W5,HW3,7.2x,3.5y}

{NRO,W2,1.1.x}

{RH,H3,W3,HW2,7.3x,3.6y}

{NRR,H2,W2,HWS5,3.6x,2.1y}

{NRL,H2,W5,HW3,7.4x,3.2y}

{NRO,W2,1.3x }

{NRR,H3,W8,HWS5,9.4x,3.6y}

{NRR/RH,H4,W7,HW3,7.11x,4.3y}

{NRR/RH,H4,W6,HW2,5.9x,4.4y}

{RH,H3,W5,HW3,5.10x,2.1y}

{RH,H2,W5,HW?2,5.3x,2.3y}

{RH,H2,W6,HWS5,5.14x,2,3y}

{R,W4,1.7x}

{R,W3,1.6x}

{NRL,H3,W8,HWS5,8.6x,3.2y}

{NRL,H3,W6,HW3,5.11x,2.3y}

{RH,H2,W8,HW?7,8.3x,2.1y}

{NRL,H3,W7,HW3,5.12x,3.3y}

{R,W2,1.3x}

{RH,H2,W4,HW?2,5.5x,3.6y}

{NRO,W3,1.6x}

{RH,H3,W40,HW?2,5.6x,3.3y}

{R,W2,1.1x}

See, Chapter 6, Tables 41-49
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{NRL/RH,H4,W8,HW3,6.4x,5.7y}

{NRL,H2,W2,HW1,3.1x,2.3y}

{NRR/RH,H4,W3,HW3,3.1x,4.3y}

{NRL/RH,H2,W7,HW3,11.1x,3.3y}

Algorithmn

'
I

Algorithmn |

={NRC,3,13,I3,H8, W6,HW2,9.2x,6.1y}+{R,
W3,1.8x}+{NRR,H2,D3,HW2,5.4x,2.2y}+{R,
W2,1.3x}

Algorithmn Il
={R,W2,1.1x}+{NRL,H3,W5,HW2,5.2x,3.3y}
{NRO,WS5,1.4x}+{RH,H3,W5,HW3,5.3x,3.4y}
6+{RH,H3,W7,HWS5,7.1x,3.3y}+{NRO,H2,W
2,HW2,2.1x,1.2y}

Algorithmn 11l
{R,W3,1.6x}+{RH,H2,W5,HW3,7.2x,3.5y}+
{NRO,W2,1.1.xHRH,H3,W3,HW2,7.3x,3.6y}
+{NRR,H2,W2,
HWS5,3.6x,2.1y{NRL,H2,W5,HW3,7.4x,3.2y
}9{NRO,W2,1.3x }

Algorithmn Iv
{NRR,H3,W8,HW5,9.4x,3.6y}+{NRR/RH,
H4,W7,HW3,7.11x,4.3y}+{NRR/RH,H4,W6,
HW2,5.9x,4.4y}+{RH,H3,W5,HW3,5.10x,2.1
v}

Algorithmn Vv
{RH,H2,W5,HW?2,5.3x,2.3y}+{RH,H2,
W6,HWS5,5.14x,2,3y}+{R,W4,1.7x}

Algorithmn Vi=
{R,W3,1.6x}+{NRL,H3,W8,HWS5,8.6x,

3.2y +{NRL,H3,W6,HW3,5.11x,2.3y}+{RH,H
2,W8,HW?7,8.3x,2.1y}+{NRL,H3,W7,HW3,5.
12x,3.3y}

Algorithmn Vil
{R,W2,1.3x}+{RH,H2,W4,HW?2,5.5%,
3.6y}+{NRO,W3,1.6x}+{RH,H3,W40,HW?2,5.
6x,3.3y}

Algorithmn v
{R,W2,1.1x}+{NRL/RH,H4,W8,
HW3,6.4x,5.7y}+{NRL,H2,W2,HW1,3.1x,2.3
yH{NRR/RH,H4,W3,HW3,3.1x,4.3y+{NRL/
RH,H2,W7,HW3,11.1x,3.3y}

See, Chapter 6, Tables 41-49
See, Apendix E

Results

R (Square) = Al (Facade)+A2 (Facade)+A3
(Facade)+A4 (Facade)

R (Square) = A2 (Facade)+A3 (Facade)+A4
(Facade)+ Al (Facade)+

R (Square) = A2 (Facade)+A3 (Facade)+A4
(Facade)+ Al (Facade)

R (Square) = A3 (Facade)+A2 (Facade)+ A4
(Facade)+ A1 (Facade).....etc.

See, Apendix D

Music Note/Signs/

Units

Staff, Rest, Scale, Tones, Rhythmn, Nuance

Motif Melody
Harmony

Rhythmn

SentenceTerm
Period

Melody
Harmony
Rhythmn

Chapter Melody
Harmony

Rhythmn

Musical
Harmonic
Proportions

Square Unit 1 || v

Windows (See, Chapter 6,
Section, 6.5.1.5)

Widths (See, Chapter 6,
Section, 6.5.1.7)
Height-Widths (See,
Chapter 6, Section 6.5.1..8)
Doors (See Chapter 6,
Section 6.5.1.5)

Widths (See Chapter 6,
Section 6.5.1.7)

Octave (Double || 1:2 || v
Square)

Windows (See, Chapter 6,
Section, 6.5.1.5)

Widths (See, Chapter 6,
Section, 6.5.1.7)
Height-Widths (See,
Chapter 6, Section 6.5.1..8)
Doors (See Chapter 6,
Section 6.5.1.5)

Widths (See Chapter 6,
Section 6.5.1.7)
Height-Widths (See Chapter
6, Section 6.5.1.8)
Solid-Void Rules (See
Chapter 6, Section 6.5.1.9

Double 13 v
Sesquilateral

Windows (See, Chapter 6,
Section, 6.5.1.5)

Widths (See, Chapter 6,
Section, 6.5.1.7)
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Height-Widths (See,
Chapter 6, Section 6.5.1..8)

Composition/ Melody Fifth- 23 || v Doors (See Chapter 6,
Songs Harmony Sesquilatertia, Section 6.5.1.5)
Rhythmn Fifth Diapente Widths (See Chapter 6,

Section 6.5.1.7)
Height-Widths (See Chapter
6, Section 6.5.1.8)
Solid-Void Rules (See
Chapter 6, Section 6.5.1.9

Fourth 34 || v Solid-Void ~ Rules  (See
Sesqutertia Chapter 6, Section 6.5.1.9)
Fourths

Diastessaron

Ninth 4:9

Sesquialtertia

Doubled

Sesquialtertia 9:1

Doubled 6

Double 3:8

Sesquiltertia

Quadruple 14 | v Widths (See Chapter 6,

Section 6.2.1.3)
Height-Widths (See Chapter
6, Section 6.5.1.8)

Third 5:4
Diatesseron 4:3
Fourth

Sixth 5:3

Consequently, as a result of the application and testing of the analytical reading
method, it has been founded out that relatively with the linguistic discipline facades
can be individualy decoded. Individual decodings enable the determination of
vocabulary and grammar formations related with the proportions and intervals. This
method is an analytical tool, which revealed that the existed proportions and intervals
continued on facades (See, Table 49). Due to these determinations, it could be seen
that this is a pure ontological approach. In that respect, related with the ontological
approach it is an abstract method that gives possibility to achieve serial readings of
facades. Thus, it enables possibility to make generalizations and achieve the formation
rules. Furthermore, these results give a possibility to determine the identity and help

to provide the continuity of identity and character of the facade.
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Chapter 7

CONCLUSION

This study was focused mainly on the development of an interdisciplinary reading
method for analytical reading of facades based on the aim of the study. LMMA method
is created with the use of mathematics, linguistics, general characteristics of squares
alongside the existing methods used in these disciplines as the input of the method. In
this regard, concepts used in mathematics discipline based on the hypothesis of the
thesis, have contributed to proportional decoding of existing elements in analytical
reading of facades. In the theory section, sub-headings of mathematics are regarded as
sub concepts of theory of proportion, geometry, pattern and sequences in analytical
development phase of this method and are used in the method. Linguistics discipline
have made great contribution to ascertain the existing vocabulary in facade readings
and to read facades based on grammar rules. In this context, vocabulary, which is one
of the sub concepts used in linguistics, is formed by coding sign/numbers, proportion,
intervals, geometric forms and patterns used in mathematics discipline. Grammar,
which is the second sub concept, has contributed to the method in the rule formation
phase of facades based on mapping, sets, sequences and algorithm concepts used in

mathematics discipline.

Music discipline is used for the interpretation of facades. In this regard, their own tools
are created with the help of Rankscale method and facades were interpreted. Harmony,

rhythm and melody, which are sub concepts used in music discipline, are formed with
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the help of note, motif, sentence/term/period, chapter, compositions (songs) concepts
that are the main concepts for the interpretation of facade movements, though facades
were interpreted. In this sense, music discipline is not a discipline that contributes the
formation of method but is a discipline that was used in audial and emotional
interpretation of facades examined within the method. In this regard, it is an outcome
of the method. Consequently, it is ascertained that facade analysis can be made within
the scope of this method with the contribution of mathematics and linguistics
disciplines based on the hypothesis of the thesis. It is identified that music discipline

can be an interpretation tool and contribute at this point.

LMMA method is a method developed to maintain the sustainability of existing
facades by identifying their image and character. Two-dimensional analytical reading
of facades is revealed by the LMMA method. The method is developed through square
facades and tested on Kyrenia Square facades. On the selection of fieldwork, it was
stated that facades of Kyrenia Village Squares have identities and are exposed to
deterioration due to changes. As it was stated in the results that were obtained in the
testing phase, identities of facades are proved as a result of analytical reading.
Consequently, there is a proof that Kyrenia village squares have special characteristics,
and rules for the formations. With this method, the formation rules of different facade
elements that is composing the facade was achieved. Also, it has been revealed that
within the detected formation rules- according to the determination of the needed
functions- various facade schemes could be produced according to the size of the
square. These rules could be used both for new additions to the existing facades or to
the new buildings by taking existing facades as the references in line with the current

conditions or by taking directly the existing schemes and applying them.
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Another important outcome obtained in the testing phase of the method is that golden
proportions and proportions of Alberti and Palladio, which were defined in the theory
part under mathematics, musics discipline, are used on facades and facades of

buildings.

As a result of LMMA method, the interpretation system developed based on music
discipline can be used for interpretations made in regard to music discipline in cases
where schemes for new squares will be created by existing facade schemes. In this
sense, with isolation of different schemes with same functional features, different
chapters (facades) and squares (composition-songs) can be formed by changing the
place of sentences that include existing melodies. Based on this system, such urban
spaces as streets and boulevards that consist of facades can be developed by additions

or adaptions in interpretation system and facades of different spaces can be interpreted.

LMMA method can be applied to square facades in different countries. The language
can be formed by two-dimensional analytical reading of square facades. Consequently,
formation rules of square facades can be determined. In this sense, it is claimed that
architects and urban designers can use the method for the formation of new squares or
it is an analysis method that can be used in revitalization and conservation projects on

the existing facades.

Another significant outcome of the method is that it provides the chance to control and

direct the physical development of the areas for new additions.

LMMA method is a method developed through existing square facades. However, it
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can be used in two-dimensional analytical reading of street and boulevards that have
different urban spaces composed of facade composition and determines the existing

characteristics.

LMMA method is a method that has development potential. From this point of view,
the method can be used in its existing or developed form in different researches. In this
regard, issues that are brought up to discussion on how the research, which is limited
to specific acceptance, can be developed and used in prospective studies may be listed
as the following:

- In the testing phase of LMMA method, no help is received from any computer
program, analysis were made on drawings based on legends developed and analytical
reading tables are ascertained. In this sense, it is found out that LMMA method is not
a practical method. Inthat respect, this method can be used as a base for a user-friendly

computer program that may have practicality in the future.

- Researchers who conduct environmental analysis would have the opportunity to form
their own analytical readings related to mathematics and linguistics disciplines by
using the basic concept of LMMA method at several levels from a single building to
an urban scale. Additionally, it would provide the opportunity to create archive

material on the identity of specific places for specific points in time.

- Instead of architecture, LMMA method can also be used in other fields, which are
formed from different surface (plane) with the combination of more than one unit
according to the base of the mathematical unit, linguistic construction and could be

interpreted by the music discipline.
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- LMMA is an interdisciplinary method with special characteristics that could be used
and developed further for different surfaces of the defined spaces or objects at various
scales such as interior space, outdoor spaces, buildings or objects that has precise

(well defined) limits (start and end).

- With addition of space syntax analysis to LMMA method, understanding the
potential of settlement idea to aggregate people apart from formal characteristics of

physical composition of squares may be developed intentionally.

Consequently, LMMA method does not intend to answer any questions of the
examined area (squares) in the history of architecture and does not claim to contribute
to the history of the buildings around the squares. It aims to specify a method related
to four different disciplines, and the related methods stated above and language of
facades are ascertained by two-dimensional analytical reading. In this respect, the
developed method is an interdisciplinary and two-dimensional reading method. With
contribution of interdisciplinary method to existing identity studies by different
disciplines, a different point of view is created and it is ascertained that language,
identity and image can be determined by analytical reading. In this regard, it is proved
that identity and image can be evaluated and interpreted with different disciplines,
instead of one discipline, on deteriorations and changes in the built environment due

to technological developments.
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Appendix A: Relation of Mathematics to Architecture throughout

the Historical Evolution

Mathematics discipline with a comprehensive content has been developing its relation
with architecture in various civilizations from its chronological beginning until today.
During this development phase, there has been a long-term evolution in the
relationship between mathematics-architecture as noted by Padavon “The relation
between mathematics and architecture has been a long lasting subject in architectural
tradition” (Padovan, 1999).The chronological development of mathematics and
relation with architecture is delivered under Table 46. As seen on the Table 46, which
was created with the help of the examined sources (Ulger, 2005, Kline, 1953, Peet,
1923,Glanville 1927, Clagett 1999, Arpat 2009, Griffith 1897, Hermoso et.al., 2014
p.294, Rossi 2004, Badawy 1965, Kaplan, 2015, Hidden, 2014, Lubicz, 1998, Lubicz
1957, Boyer, 1968, Vitruvius, 1960, Wikipedia, 2015a, Wesenberg, 1983, Frings,
2002, Browne, 1989, Hill 1990, Manuel and Santiago, 1988, Pappas, 1989, Mersberg
and Audrey, 1998, Yagci, 2005, NAF, 2009, INTI, 2015, , Mainstone 1988, Dold-
Samplonius, 1992, 1999, Hogendijk, 1996, Ozdural, 1990, 1998, 2000, Griinbaum and
Shephard, 1987,Akhtaruzzaman and Shafie, 2011, Jason, 2006, Sagdig, 2015, p. 95-
106, Morris, 1953, Dorn, 1989, Fricelli 1993, Maré¢, 2012, Pedretti, 1978, Di Teodoro,
2015, Ottenheym, 1999, Jonge & Ottenheym, 2007, Vidler, 1990, Kruft, 1994,
Copplestone, 1963, Wikipedia, 2015c, Thurley, 1999, Daye, 2004, Gruson,
2008,Wikipedia, 2015d, Ottenheym, 2014, Tavernor, 2015, McKitterick, 1995,
Wikipedia, 2015e, O’Connor and Robertson, 2002, Goudeau, 2015, Gervereau, 2000,
More, 1997,Pekol, 2011, Solomonovich, 2010, Coxeter, 1998, Schreuder, 2014,
Ching, 2007, Kumar, 2002, Shaded, Dirie, McMillan and Robidoux, 2012, Flora,
2007, Hildner, 1998, Junichi, 1993, Roth, 2000, Ambrose and Harris, 2007, Elwall,
1996, English, 2005, Savasir and Tugrul 2014, Mandelbrot, 1982, Ediz and Cagdas,
2005, Cagdas, 1994, Taylor, 2003)

Table 50: Historical Development of Mathematics in Relation with Architecture
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Appendix Al: Summary of Mathematics and Architecture

Relationships throughout the History

According to the relationship between mathematics and architecture started in
Egyptian period, proportion based on geometric forms was used in Egyptian period.
In proportions, evolved from four different triangle proportions, the golden proportion
/ rectangle was used. In addition, proportion of triangle was used on square and
rectangle (8:5). Human body dimensions were transferred into buildings in relation
with 1:2/1:4/1:8 proportions of triangles.

The use of proportions continued in Greek period. The most significant use in this
period was golden proportion / golden rectangle used in temple designs. Another
significant improvement in this period was the use of Grid on Modulor-Cartesian city

plans.

During Indian period, Mandala system and Vastru-Shastra design principles were
used. This system was the grid system and according to this, the settlement of temples
and cities were properly applied into grids. The system was formed according to
human body’s settlement in a sitting posture in the space. According to this posture,
creating functional settlement into 8x8 or 9x9 divided spaces formed buildings.
Accordingly, it is revealed that proportions were used as patterns forming the gaps

between grids.

During Islamic period, the use of mathematics and geometry continued. Proportion use
in this period was transferred into architecture as golden proportion and rectangle.
Different from other periods, geometry played an efficient role not only on buildings
but also on decorations. In this period, the relation among mathematics, geometry and

proportions continued.
The most important improvement of the Renaissance was the transfer of the musical

harmonic proportions into architecture. Alberti (2:1,3:2,4:3,5:4,8:5,5:3,9:5,15:8) and
Palladio (1:1,5:4,4:3,3:2,5:3,2:1) used these proportions on space locations and
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facades. Palladio also suggested the proportions, arithmetic (c-b/b-a=c/c that is 12-9/9-
6=12/12), geometric (c-b/b-a=c/b that is 9-6/6-4=9/6) and harmonic (c-b/b-a=c/a that
is 12-8/8-6=12/6) about the room heights. Again in this period, Palladio used at least
two geometric shapes that has the same proportions together (double cube) and created

symmetrical designs.

Another important scientist, Leonardo Da Vinci, used the golden proportion in his
perspective drawings and designs. The transfer of grid system into city plans continued
during this period. The golden proportion was used in architecture as reflection of
musical harmony on architecture, grid system, and symmetry. Different from other

periods, mathematics was used on architectural sketches.

Palladio’s proportions were still used during Scientific Revolution (17th-18th). 8:5
proportion stands out in Renaissance period and the golden proportion was transferred
into architecture in relation to this proportion. There was the use of double cubic
designs with the effect of Palladio. Along with 8:5 proportions, 1:2, 2:3, 3:4
proportions and cubic designs with 30x30 proportion were used. Repetitive
proportions with basic forms are also observed on this period’s designs, such as;
1:1:1:1....or 1:1:1:1:2:1:1:1:1... The use of grid systems on city plans continued
during the period, but different from the other periods, circular form stands out as a
geometry used in city plans. In this period, unlike other periods, grid system was used
on buildings.

Modern Mathematics (19th-20th-21th) is the period when Euclidian and Non-
Euclidian geometries were used in architecture. Starting from the use of Cartesian,
basic geometries were used initially. Accordingly, with the start of De Stiil movement,
basic geometries were transferred into architectural structures. Then, Le Corbusier’s
regulating lines; (anthropometric) and the use of golden proportion were transferred
into architecture. The golden proportion is used on facade designs as 1:1.75, 1:2, 2:3,
1:+/2 . The golden proportion stands out in symbolic buildings. The transfer of non-
Euclidian into architecture is observed in this period and accordingly hyperboloid -
parabolic multiple sized structures start to stand out. Fractal geometries are used as

well.
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Appendix B: The Relationship between Music with Architecture

throughout the History

The origins of this discipline that has a long historical background may have been in
existence for at least 55,000 years and the first music may have been invented in Africa
and then evolved to become a fundamental constituent of human life (Wallin et. al.,
2001 and Krause, 2012). As a very old discipline, the evolution of music discipline
throughout its history is strongly related with architecture discipline. Therefore,
written sources were inspected and relevant evolution periods were examined under
the scope of this research. The table 47 shows the relationship between architecture
and music throughout the history (Sterken, 2007, Altan, 1993, Ching, 2007, Brent,
2015a, Kappraff 2006, Thayer, 2002, Jencks, 2013,Winko, 2015, Mitrovic, 2004
,Scholfield, 1958, Wittkower 1971, Kappraff, 2015, Leopold, 2005, Padovan, 1999,
Brent, 2015b, Pereira, 2011, Fletcher, 2000, Winko, 2015, Jarzombek, Prakash, Ching,
2010, Fischler, 2001, Kiligaslan and Tezgel, 2012, Rasmussen, 1994, Yilmaz, 2012,
Archithought, 2011, Le Corbusier, 2004, Cohen, 2014, Capanna, 2001, 2009, Evans,
1995, Ozcan, 2013, Xenakis, 2008, Osborne, 2009, Bandur, 2001, Libeskind,
1991,1999, 1992, 2000, Maden and Sengel, 2009, Dewidar, El Gohary, Aly and
Salama, 2015, Tzonis & Lefaivre, 2003,Riad, 2009)
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Table 50: Historical Development of Architecture In Relation With Music
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Appendix B1: Summary of the Relationship between Music and Architecture

throughout the History

The historical development of architecture related with music was started with Greek
period. The number theory was matched with musical composition and implemented
as use of proportion in architecture. The proportions such as 1:2, 2:3, 4:4, 1:1 and their
multiples 9:18, 18:27 generated from the length of a vibrating chord, which is a
Pythagorean approach.

During the Gothic period, cosmic harmonies stood out on the basis of seeking spiritual
order. Therefore, the rise and fall in music were reflected on the facades by using
musical scales, thythms by the repetition of consonances (i.e.: Ab, Ab, Ab, A...) and
harmonic proportions.

Pythagorean numbers were developed and transferred to architecture during
Renaissance. Alberti, Palladio and Serlio, among the architects of period, reinterpreted
their geometrical proportions in accordance with the intervals and meters in music and
used in their designs. There are Alberti’s proportions
(1:1,2:3,1:2,4:9,9:16,1:3,3:18,1:4), Serlio’s proportions (1:2:3) and Palladio’s
proportions (1:1,5:4,4:3,3:2,5:3,2:1) in architecture. Brunelleschi also reflected the
musical intervals used by Dufay on his motet into architecture, which are 6:4/2:3.

In the 20™ Century, Alberti, together with Le Corbusier Xenakis, reflected the
proportions determined on the basis of golden proportion and human proportions in
accordance with the Modulor musical system. As a second significant development,
Metasis, interpreted glissandi in architecture on the basis of Fibonacci and golden
section. The rhythmic improvements formed the hyperboloid and paraboloid structure.
Herman Vol Helmolz found out that the musical notes on a sequence similar to
Pythagorean system might be applied on the facade of Cathedrals on the basis of
interval proportions, and that they might generate a harmony. Libeskind performed his
works by identifying architecture with anatol music. Mases & Aaron by Arnold

Schoenberg were performed in Jewish Museum.

Consequently, in the light of these developments, harmony and rhythm, as the main
elements of music, were used in similar and different forms within architecture.

Therefore, the relation between musical elements and architecture will be elaborated

218



in the next section; harmony and rhythm formation in architecture will be discussed.
When harmony and rhythm are formed in accordance with the historical developments,
the use of proportions of different signs and sounds and intervals in music generates

the formation. Thus, the next section discusses this issue in detail and data that will be

the input of method formation are generated.
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VOCABULARY) SADRAZAMKOY MALATYA-; ZEYTINLK OZANKOY : I3 CODES
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CHARACTERISTICS
R VOCABULARY LOCATION OF THE CITY/VILLAGES NORTH (N) N SOUTH(S)
VOCABULARY) CODES
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NAME OF CITY/VILLAGE SQUARE AKDENIZ SQUARE
FUNCTIONAL TYPE OF SQUARE RESIDENTIAL (RS) FORMAL TYPE CIRCLE (IS)
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ELEMENTS ! L 3 L SESES RS s ] 5
VOCABULARY a0 - - - , L
k
) . s S = R 158 158 e ) < & c . c . 3 ) 8 5 s 5 ) [}
s flesc = i 7“ e A s - J L] 1S = & He 1™ A i = - 14 . B L el 188 e
D3 12 12 13 D2 13 D2 D1 n D1 D2 n D2 D8 D3 n D3 D8 D2 D2 12 D2 12 12 D3 12 ;D2 13 D2 D3 D3 D3 D3 D3 D3 D8 D3 D2 D2 D2 D2 D2 D2 11 11 D2 D2
Hs| Tor
BUILDING i i )
HEIGHT H4, 4, l l 3 I
i i i m
o
3 H3 .
H2J H
ALIILY WIIIIIIL. SIIIIL)
MO
Bl B w4490,
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COMMERCIAL (CS OF SQUARE RECTANGLE (GS)
RELIGIOUS (ES) [V TRIANGLE (TS)
AMORPHOUS (AS)|V1]
SQUARE (SS)
FACADES FACADES I FACADES It FACADES 111 FACADES IV
SILHOUETTE *
PHOTOS
= -~ “ 2b — B 2 >"-
ggl[l;giNG R c R o1 H1 H2 R 02 H3 R 03
BULLDING R [ R o1 P P R ) P R 03
RTEGLE ;313;% F < s . < c » =
o 5.0 b ] e O
AND b LS8 {25 ks
ELEMENTS ™ A -
VOCABULARY
13 I3 D2 9 D2 D2 D1 11 11 D1 13 D2 D2 DS D3 12 12
7
BUILDING 'ﬂ'
HEIGHT
el
o
—
W2 W6 W2 w2 W4
GW] R o1 R R 03
2u 50 T 0 0% 16 05k Tx 10 O5x 16 Tk da % 2 350 X OB ix W Tx 10 OSiu ix 10 15C 050 £ =0
HORIZONTAL ceses et z T +s creses s cessers e
poLibavolo T.3x T.i2x idx i7x ix 7x
BUILDING
ERTICAL
JSOLID&VOID
sy
1y 2 z
1.5: 7 Y
52
Sy v 12
41,52 1,52
Y
R 0.5y.1.52,1.5y.0,521.5y.0.520.5y,pz R o1 1y.1.52,0.5y,1.52 1y.12,0.59,1.52 R 02 0.5y.12,0.5y,12,1y R 03
R 8.1y H R o1 415y 4.8y R 02 5.1y R 03
BUILDING 8 E
GOLDEN RATIO
A, / {3 = D
E DE o
C
— //
=] /
A R \ = e
:Zz"i“:“ oyt }5:1‘2-:0::= 1042/460 :ss&'zi};-uwes
R E R o A A R 02 A R 03
p—— EACH FACADES
(PARAGRAPH=
SEQUENCES 3 . i e P —— "
FORMATION BRI WITIT T NVKAKAS1ESAS-NRC1--P-1313D9D2-H7- NVKAKAS1ESAS-RH1-P-D2D2D2D1-H3-W8-HW5-9.7x-4.15y-A- NVKAKAS1CSRS-NRR2-P D1-H3-WE-HW3-¢
Pl W5-HW2-3.5x-8,1y-E- NVKAKAS1ESAS-RH2-P-1111D1-H3-W5-HW2-7.6x-4.8y-A
FORMATION)
NVKAKAS1ESAS-RH3-P-121213D2D2D5D3-H3-W10-HW5-13,2x-5,1y-A-
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STEP1

CHARACTERISTICS
OF THE SQUARES
(SQUARES
VOCABULARY)

VILLAGE
LOCATION

ALSANCAK—

INCESU
MALATVA7

LAPTA [/

VILLAGE
SQUARES
LOCATION

ALEMDAG

AKGIGEK——

oAz | asaci pikmen

INVENTORY SHEET NO

06

OF SQUARE

VOCABULARY CODES

LOCATION OF THE CITY/VILLAGES

NORTH (N) |\

SOUTH(S)

CITY/VILLAGES

VILLAGES (V) | \."

CITY (C)

NAME OF CITY/VILLAGE

SIRINEVLER

NAME OF CITY/VILLAGE SQUARE

SIRINEVLER SQUARE

FUNCTIONAL TYPE OF SQUARE

RESIDENTIAL (RS)
COMMERCIAL (CS)"A
RELIGIOUS (ES)

FORMAL TYPE

CIRCLE (IS)

OF SQUARE

RECTANGLE (GS)

|

TRIANGLE (TS)

i

i

AMORPHOUS (AS)

SQUARE (SS)

FUNCTION

OF THE
BUILDINGS|

FACADES

FACADES 1

SILHOUETTE
PHOTOS

BUILDING
CODE

R OF 1H1 R1 R 8] O1; L2 02 H2

FACADES 11

FACADES 111

FACADES 1V

y

STEP 11
BUILDINGS
AND
ELEMENTS
VOCABULARY

BUILDING
PQRCH

R P P R P o1 P 02 P

BUILDING
OPENNING

.,
L [

x

.SC 158 158 151

12 D2 D3 D2 D2 02 D2 D2 D2 11 03 1

D1

no o2 D2 16 16

D2

02 n 12

3

JBUILDING
JHEIGHT

b s
it
i
i
il

i
it

[H

BUILDING
HORIZONTAL
Jeoupevoip

X 10 050

BUILDING
VERTICAL
SOLID&VOID

152 12

R 1y.1.52,0.59.1.52 1y 120512} R 1y.1z 0110.5y,120.5.1.42 02

1y, 12,1205y

1y.120.5,1.52

1y1z1y

R 1y,0.52,1y

1y.1z

1y.1zy

1y,12.0.52,0.5

1y.120.5y

R 49y a6y R 2.2y 01 48y 102 4.6y

4.8y

3.3y

R 3.2y

2.2y

3.3y

4.6y

3.3y

BUILDING
‘GOLDEN RATIO

C
ABIAC=AC/CE = 1.618

T

ABAC=AC/CE =

1.618 1280/971= 9717309
=315

3877131
1317256
2.95=0.51

1452220
5.65-0.21

2,44-0,69

1.40-2.47

1402247

3 [ A
AB/AC-ACICE = 1.618
890/633= 633257

T
AB/AC=AC/CB = 1.618

808/459= 489/319
1657153

R A A R A [} ATTTI02 A

A

A

A

A

E

STEP 111

GRAMMAR
FORMATION

EACH FACADES
(PARAGRAPH-
SEQUENCES
DETERMINATIONS
RELATED WITH THE|
GRAMMAR
FORMATION)

NVSSS1CSRS-NROF1/RH1-P-D212D212D312-H4-W5-HW2-8.2x-4.9y-A-
NVSSS1CSRS-NRR1-P-12D2D3-H3-W2-HV >.11x-4,6y-A-
NVSSS1CSRS-NRL1-P-D2D2D2-H2-W5-HW3-7.7x-2.2y-A~
NVSSS1CSRS-NRL2-P-D2D2-H3-W2-HW2-3.1x-4.8y-A~
NVSSS1CSRS-RH2-P-D2I1D3I11-H2-W7-HW5-9.5x-4.6y-A-
NVSSS1CSRS-RH3-P-D3D3D1-H3-W6-HW3-5.8x-4.8y-A-

NVSSS1CSRS-NRL3-P-11D2D21616-H3-W8-HW5-9,6x~-3.2y-A-NVSSS1CSRS-NRL4-P-D212-H3-W8-HW3-5.11x-2.1y-A-
NVSSS1CSRS-RH4-P-D2D211-H2-W8-HW7-8.3x-2.2y-A-NVSSS1CSRS-NRL5-P-12D1-H3-W7-HW3-5.12x-3.3y-A-

HW3-5.5x-3.3y-E

NVSSS1CSRS-RH5-P-I1D11111-H2-
W5-HW3-9.3x-4.6y-A~
NVSSS1CSRS-NRL6-P-11D2-H3-W5-
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5:: — INVENTORY SHEET NO |07
[« \C 5
%CL}ES;’“‘“ES KARSIVAKA, wamon— | YESILTEPE - GIRNE VOCABULARY LOCATION OF THE CITY/VILLAGES NORTH (N) 7 SOUTH(S)
ULARY) KAYALAR— iNcESU—| | O(‘.LMK)GL\? KARAKUM CODES
SAORAZAMKOY\ -‘““*7J ‘ i) ot OF SQUARE |CITY/VILLAGES VILLAGES (V) | \V" CITY (C)
usce yace NAME OF CITY/VILLAGE ZEYTINLIK Bt
LOCATION QU OF THE
s NAME OF CITY/VILLAGE SQUARE  |ZEYTINLIK SQUARE furemes
KARAPASA—/— 7 AT
MG vozan- FUNCTIONAL TYPE OF SQUARE RESIDENTIAL (RS)| |FORMAL TYPE | CIRCLE (IS)
7 7 ALEMDAS— COMMERCIAL (CS OF SQUARE RECTANGLE (GS)
o b RELIGIOUS (ES) [V TRIANGLE (TS)
AMORPHOUS (AS)
SQUARE (SS)
FACADES FACADE [ FACADE 11 FACADE 111 FACADE IV
STEP L1 BUILDING R c1 o1 R 02 03 H1 04 8] 05
BUILDING R P o1 R 02 R 03 P R ) P 05
E:IDLDWGS PORCH -
D D & S )
& 0030 (1
ig:g#\lﬁ 2 12 161613141414 14 11 11 D1 D2 n
HE
BUILDING WIDTH W2 W3 W5 W2 W1 w2 W3 W3 : W10 W5
[FETGATRWIDTH R HWI0 o1 R 02 R R o4 HW5 05
BUILDING H
HORIZONTAL T ) sassnss ¢ L.{ X ) . T )
SOLID&VOID H
BUILDING
VERTICAL H
SOUID&VOID 1.5y
oSy
12 12
I‘IY
3y 10,52
K 1y
¥ " 12
_O.!x
1z iy 1y
5"“ E 1.5y.12.3y12,0.5y : o1 R 02 R 03 0.5y,12,1y.0.52,1y.0.52, 1y R ) yzy 05
R : S11y o1 R 02 R o3 1.2y R o4 33y 05
BUILDING
‘GOLDEN RATIO
C
~ <
R :'M.M‘E o1 R 02 ' R 03 “'“'": R o4 05
EACH FACADES
S CaacT NVZZS1ESSS-NRL1-P-11-H3-W10-HW5-6.6x-3.3y-A-
GRAMMAR DETERMINATIONS NVZZS1ESSS-NRC1--P-1212-H6-W3-HW10-
FORMATION RELATED WITH THE 5.11x-5.11y-E-
Sg;:ré;m NVZZS1ESSS-RH1-P-161613141414141111D1D2-H5-W5-HW2-11.3x~7.2y~-A
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STEP ! INVENTORY SHEET NO |08
g:ﬁm%rgs;s:égs KARSIYAKA:- ALSANCAK——
Gouwres VOCABULARY LOCATION OF THE CITY/VILLAGES NORTH (N) N SOUTH(S)
CODES
OF SQUARE CITY/VILLAGES VILLAGES (V) \Vdg CITY (C)
NAME OF CITY/VILLAGE DIKMEN
;.I(lll-clfﬁgN 4 FUNCTION
NAME OF CITY/VILLAGE SQUARE DIKMEN SQUARE > OF e
FUNCTIONAL TYPE OF SQUARE RESIDENTIAL (RS) FORMAL TYPE CIRCLE (IS)
COMMERCIAL (CS)\V"| OF SQUARE RECTANGLE (GS) /
Y RELIGIOUS (ES) TRIANGLE (TS)
N o i AMORPHOUS (AS)
SQUARE (SS) 2
FACADES FACADE 1 FACADE III FACADE IV
SILHOUETTE .
PHOTOS [
ggID‘?"“G R RH1 R HE H7 R u R2 He
. EUILDING R R HE H7 R %] P He
BUILDING <
BUILDINGS OPENNING
o 8
VOCABULARY
(+ ¢ ot s | O [ L [ [+ T s
11 13 13 13 13 11 11 12 12 D2 12 D5 13 D10 111 D1 11 D2
BUILDING
HEIGHT s
////;;77/ V)
455 /N
z;/ 7
BUILDING WIDTH
HEIGHTAWIDTH
BUILDING
[T r <o\ Y S S M S5 S (145 SENNSNS— L S SLESEESES S MM SESECE W S SO M LS S LS S NSRS S S LSS S 5 M S SN LSS M S WM CAEESESECL LS M LU M S W S L S—
QIR
0.5y ;
12
1 : 2y
pnse = .
SOLID&VOID " 84 v 152 [ ¥
2 12 iz § 2% .2
iy . 1y 1y 1.5y 1
R 0.5y.12,1.57.12.1y 3 R Iz Ty TYazdy R ZV,1.52,1.5y = TV.1.52.0.57 R n‘\;y.|z<0.5y
K 53V ) R’ ke AR AL 3y R 350
D
GOLDEN RATIO 3 3 5 E 4 o
A A C A C A B C
AB/AC=AC/CE = 1,618 ‘E/IAETKAUCB AB/AC=AC/CR = 1.518 = 1.618 AB/AC=AC/CS = 1,618
;333{?;77::17[416 :7;‘7‘{;23_ f?:tjé?;;-lw!sAl f;}l):A‘S;- 1/384 600!376-376/124
R R A A R A A E
STEP 111 (E:f:,\z’ﬁ,\,afs DS - NVDDS1CSRS-R-W2-1.1x-
SEQUENCES » 18 . . NVDDS1CSRS-NRL1---12121213D2D5-H4-W13-HW9-3.13x-3.14y-A-
GRAMMAR DETERMINATIONS R-W2-1.1x- -HW3-3.4x-3.3y-A~ NVDDS1CSRS-RH6---131313-H2-W4 NVDDS1CSRS-NRR2-P-D10111D1-H3-W11-HW7-6.5x-3.4y-A-
FORMATION RELATED WITH THE NVDDS1CSRS- NVDDS1CSRS-RH3---11D3-H2-W3-HW3-5.11x-2.3y-E- -HW3-7.11x-3.13y-A- NVDDS1CSRS-R-W2-1.1x-

FORMATION)

NRR1/RH1-P-III3D2D3
-H5-W4-HW1-5.19x
=5.1y-A

NVDDS1CSRS-RH4---D2D3-H2-W4-HW3-5.5x-3.3y-E-
NVDDS1CSRS-RH5---1111-H2-W3-HW3-5.5x-3.3y-E

NVDDS1CSRS-RH7---1111-H2-W3-

HW1-5.11x-3.3y-A-

NVDDS1

NVDDS

1CSRS-RH7---11D2-H2-

W3-HW3-5,5x-3.5y-E-
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STEP1

CHARACTERISTICS
OF THE SQUARES
(SQUARES
VOCABULARY)

LOCATION

VILLAGE KORUGAM—)

- PINAI / -
{ Nkoy// CATALKOY

YESILTEPE —GIRNE

KARAOGLANOGLY /~ KARAKUM

ZEYTINUIK //—OZANKOY
/
00 o

ESENTEPE
~
KARAAGAG

— IGEL

ASKENT]

N~

—ASAGI DIKMEN

VILLAGE
SQUARES
JLocaTiON

INVENTORY SHEET NO |09

% VOCABULARY LOCATION OF THE CITY/VILLAGES

e CODES

OF SQUARE CITY/VILLAGES

NORTH (N)

SOUTH(S)

VILLAGES (V)

N
A\

CITY (C)

NAME OF CITY/VILLAGE KARAMAN

NAME OF CITY/VILLAGE SQUARE

KARAMAN SQUARE

FUNCTIONAL TYPE OF SQUARE

RESIDENTIAL (RS)

FORMAL TYPE

COMMERCIAL (CS)

OF SQUARE

RELIGIOUS (ES) [V

CIRCLE (IS)

RECTANGLE (GS)

TRIANGLE (T1S)

AMORPHOUS (AS)

SQUARE (SS)

FUNCTIO!
OF THE
BUILDING]

FACADES NO

FACADES 1

FACADES 111 FACADES IV

SILHOUETTE
PHOTOS

BUILDING
CODE

H4 03 ! R

04

STEPII
BUILDINGS
AND
ELEMENTS
VOCABULARY

BUILDING
H

P 01 P

BUILDING
OPENNING

BUILDING
HEIGHT

mp—

BUILDING WIDTH

W8
04

-
HEIGHT&WIDTH

BUILDING

HORIZONTAL

550

1.10x

1SOLID&VOID

BUILDING
VERTICAL
SOLID&VOID

BUILDING
GOLDEN RATIO

RAC-ACICD = 1618 > P o

1011/160= 160/851
6.3=0,18 ?39/1164-’31(.-77!

T 4o B
AB/AC=AC/CE = LE18 AB/ACSAC/CB = 1,618 |
1173/737= 737/434 645/310= 3107335
1.58-1.69 2.08=0.8:

AwACeAC/E= 1,618
945/526- 5267419
1790125

A 03 IR

A o1 A

R E A i 02

STEP III

GRAMMAR
FORMATION

JEACH FACADES
PARAGRAPH-
SEQUENCES
DETERMINATIONS
JRELATED WITH THE
JGRAMMAR
[FORMATION)

NVKKS1ESRS-NRC1-P-D312D7-H6-W5-
HW6-5,7x-5.2y-A-

NVKKS1ESRS-RH1-P-D311-H3-W3-HW5-
5.8x-3.3y-A-

NVKKS1ESRS-RH2---I112111211121112-H3-W6-HW2-9,3x~
5.3y-E-NVKKS1ESRS-RH3---1111-H3-W4-HW2-4,2x-3.7y-A~

NVKKS1ESRS-RH4-P-11D211~
H3-W5-HW3-7,6x-4.2y-A-
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SRR INVENTORY SHEET NO I10
OF THE SQUARES KARSIVAKA ALSANCAK YRRTIES o ITY,
e KAYALAR \ / VOCABULARY LOCATION OF THE CITY/VILLAGES NORTH (N) A\ SOUTH(S)
ISADRAZAMKO CODES
KoRuG OF SQUARE |CITY/VILLAGES VILLAGES (V) | \" CITY (C)
GegiTKOY—_ |
GAMLIBEL VILLAGE NAME OF CITY/VILLAGE OZANKOY
HiAGE SQUARES
it AKDENiZ—— LOCATION TN
TEPEBASI——/— NAME OF CITY/VILLAGE SQUARE  |OZANKOY SQUARE A
|~ KARAPASA. )
/ FUNCTIONAL TYPE OF SQUARE RESIDENTIAL (RS FORMAL TYPE CIRCLE (IS)
ALEMDAG COMMERCIAL (CS) OF SQUARE RECTANGLE (GS) v
= SIRINEVLER. , RELIGIOUS (ES) [V TRIANGLE (15)
AKGIGEK LGAZ" L Agaci DikmeN AMORPHOUS (AS)
SQUARE (SS)
FACADES FACADET FACADETT FACADETIT FACADE IV
5
SILHOUETTE g N
PHOTOS L
= \. 5
BUILDING R (8] 01:C R 02 c2 R H1 R 03 c2 o4 H2 H3 He
CODE
[TBUILOING
ot R 03 c2 o4 P 3 M
BUILDING D J‘—l
J
STEPTT 156 . D
BUILDINGS =
AND
ELEMENTS 02 D3 11 12 11 11
VOCABULARY
sg;é‘:g‘c ' IIIIIIh z
77777
# 7
\%% %% /_//
EUTOTE wIoT L YL 22
w2 w4
HEIGHTEWIDTH R HW3
BUILDING 1.5u 0.5x 1u0.5x1u
IHORIZONTAL = -
SOLID&VOID 1.0x N 1
BUILDING - H H
VERTICAL E
SOLID&VOID H
1 4.5y :
H ¥ | v
- .52
1 1z
z 25y, ay
1.5y . 5y L5y
1.52 57 Y
1 v 3.5y 5y ¥ y f H 1;
R 15y.12 o1 iy R 02 45y.12,1.5y R 1y.12,0.5y,1.52.0.5y R Ty .5y, 1.52.0.5¢ 1y 1y 1z,1.5y,1.52 H dy Ty iz ly
R 2.5y 01} 1.1yt R 02 - 312y R 5.5y 1.1y 3.3y 1.1y 4.3y : 1.5y 32y
BUILDING
(GOLDEN RATIO
o D
C
o
o
o
A C B % AL“» A A < B r/,/‘.RB AU < C A <
AWAC-AC/CH - 1618 vl AL/AC = AC/CB =1.618 AB/AC=AC/CE = 1618 ANACSACICS = 1,618 ANVAGHACICE = AB/ACAC/CE = 1.618 ABAC-ACICE = 1,618 KBIAC-ACICE = 1618 AB/ACAC/CE =
717/4330433/284 1 A EveI8/700 mLELN 4233832 302/40 1652/14681468/104 i) 1K20/1631 #1633/180 760/360~360/356 1021/526=526/495 MY
145e1.52 8= 215000 214087 1132797 RNy L11=8.62 1.6871.01 1,9421,07 ;{,é,';'z',"
&/ 2.07-0.93
]
i
R E 01 A R % A R A R A A A A A A
EACH FACADES o A
s Ggoences  INvoos1ESRS-NRL1-P-D2D10-H2
SEQUENCES INV/ -} o =H2= X~NVOOS1ESRS
FORMATION RELATED win Tre|W4-HW3-5.18x-2,5y-E- NVOOS 1ESRS-NRC2-P-1212D2-H7-W6-HW2-7.1x-3.12y-A- | -RH1-P-111111D3D3-H4-WS5| g oo S g R
oo MR ool St bl O HW1: 7 1155 3y A= NVOOS 1ESRS-RH2-P-D3111112-H4-W4-HW 1-5, 1x=4,3y-A=
N NVOOS1ESRS-RH3-----H4-W6-HW2-1,12x-1.5y-A-
HW1-1,5x-1.1y-A-N > NVOOS1ESRS-RH4---11-H2-W3-HW2-3,2x-3.2y-A-
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INVENTORY SHEET NO

[T

STER KARSIYAKA ALSANCAK—— YESILTEPE
CHMRACTERISTICS KAYALAR INCES VOCABULARY LOCATION OF THE CITY/VILLAGES NORTH (N) 4 SOUTH(S)
(SQuARES [SADRAZAMKO MALATYA CODES
) KORUG: LAPTA- 7 OF SQUARE CITY/VILLAGES VILLAGES (V) N CITY (C)
GEGITKOY. D
e N /ﬁ%?sse,.m e NAME OF CITY/VILLAGE CATALKOY
VILLAGE / KARMGAC SQUARES FUNCTION
LOCATION N - LOCATION CATALKOY SQUARE
! \ ARAPKOY NAME OF CITY/VILLAGE SQUARE Q o e, s
BEYLERBEYi
5 FUNCTIONAL TYPE OF SQUARE RESIDENTIAL (RS) FORMAL TYPE CIRCLE (IS)
ACYOLU \ COMMERCIAL (CS)\| OF SQUARE RECTANGLE (GS)
L FASKENT]
K‘V""‘KWMKM;}“ 4 RELIGIOUS (ES) TRIANGLE (TS)
AKGIGEK—— weazl  L_asacipikmen AMORPHOUS (AS)
SQUARE (SS)
FACADES I FACADE I FACADE 1T IFACADE i FACADE IV
T T
- H Kl
: s [ B
, ! | = = L o y
SILHOUETTE T — 5 2 ;: L
PHOTOS 5 ° 2] s s =
.l -ﬂ-l bes ol :> i g =L
[BUIonG
CODE R L1/OF1 R1 RrR2 R3 R4 RS R o1 H1/H2 L2 02 R H3 H4 03 04 H5/HE L3
Ul
PORCH R P - P - P P R 01 P 02 R - 03 04 - P
STERR BUILDING
BUILDINGS OPERNING |j [j‘ Ij‘
AND
\Ell;fc’qkﬁ:'ﬂliﬁv . ) 3 Ij D‘ D‘
r 3 . e V. s s ,i E} D
R3 1l 1l 1l D2 R4, R2. D1 1l w 113 2. D2 210 LD 12 1l 11 11 1L — 11 1l 15 16 Il 1l Il _1L
HS
m s . o)
BUILDING H3 X
ey il 2 s S
R e e e e X Z LAy e L = : 5
W2 H W3 W11 W5 H W4 H
HEIGHTRWIDTH R 03 04 HW2 HW2 H
[BUILDING 1.5u 2.5u 10.5u 2,5% 1u 1x 1u_0.5% 0.5x 0.5u 1x 0.5ulx
JHORIZONTAL
QLIDRVOID 1.1x 1.6x 1.14x
[BUILDING
[VERTICAL
|SOLID&VOID
Hy A . 05z 12 v 0.5y
= .52\ bisy 3! 5 sy 1.5y 13 iz
—_ = 1y 1
R 1.5y.12.1y.22 yaz.1y 1y.1.52 3 05y152 1 Aylz 0.5y.12 R O 0.5y.1:62.1,57,0.52,1.by. Ty 12,15y 02 R Az ly 0y 1z.1y 03 o4
K A4 ki P 1 AT w7 R [} 3 K% O B KX 25 [ox] Q1
BUILDING E D
'GOLDEN RATIO D
D: E D
2 c DE o E Di
E O
E D
A [ BIA < AC < A < BA C A A < A C A <
ABACHAC/CS = 1618 oyl prize ABAC=ACICS = 1618 ABACoACICS = 1638 .
ey g - ss3yiogmonses v vy
2.61-061 Ty e 287053 131019 g 64-1.51
307 oan R P
R A A A A A A R 01 A A 02 R A E 03 04 E A
FEACH FACADES
STEP 1L (PARAGRAPH= NVCCS1CSRS-NRR5-P-D1-H2-W3-HW2-3,1x-2.2y-A~
GRAMMAR g?g:»’:lcr\lﬁfﬂorvs NVCCS1CSRS-NRL1/NROF1-P-12D3-H5-W4-HW2
FORMATION RELATED WITH THE -5.21x-4,14y-A- NVCCS1CSAS-RH3---11-H2-W2-HW2 NVCCS1CSAS-RH5/RH6---11111616-H4-W5-HW2-5,21x-5,3y-E-
GRAMMAR NVCCS1CS NR - - -A=] - — = -P- o = = ! = -
FORMATION) , NVCCS1CSRS-RH1/RH2-P-I91112D2-H4-W3-HW6-3.7x-5.2y-A- Ifﬁfliéﬁ@ﬁ:@giﬁiﬁ\';{@ﬁg_ S
NVCCS1CSRRS-NRL2-P-12D2D10D212-H3-W7-HW3-7,9x-3.1y-E- " 7
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stee (PARAGRAPH- NVEES1RSRS-NRL2-P-D212D312-H3-W5-HW2-5.11x-5.5y-A~
SEQUENCES g i H3-W5-HW3-7.9x-3.3y-E-
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NVEES1RSRS-NRL1 -P-I8D718D718D717D2-H4=W 10-HWS-11.2x-5.4y-A= NVEES1RSRS-NRL7-P-11D21111D2-H2-W7-HW3-11.1x-3.3y-A
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ANALYTICAL
READINGS
oF

THE
KYRENIAS
VILLAGES
SQUARE
FACADES

Is’:q\::?[?gv FACADES O FACADES FACADES 11 FACADES 111 FACADES IV

o CQUARE " NVHHS1CSRS-R-W2-1.1x- NVHHS1CSRS-RH4==-1111-H3-W7-HW5-6.2x-3.2y-A- NVHHS1CSRS-R-W2-1.1x- NVHHS1CSRS-R-W2-1,1x-
NVHHS1CSRS-RH1---12-H3-W3-HW1-4.1x-4.1y-A~- NVHHS1CSRS-NRO3-H2-W4-HW3-1.2x-1.2y-E~ NVHHS1CSRS-NRL2-P-11D3-H3-W5-HW2-5,1x-3,3y-E- NVHHS1CSRS-RH7=----H3-W3-HW1-1,5x~1.3y-A~
NVHHS1CSRS-NRO1-D6-H1-W2-HW3-1,1x- NVHHS1CSRS-R-W2-1.3x- NVHHS1CSRS-NRO4-W5-1.4x- NVHHS1CSRS-RH8-P-11D21113-H3-W8-HW5-9.1x-3.4y-E
1.1y-E- NVHHS1CSRS-RH2---11-H3-W3-HW3-6.1x-3.1y-E~ NVHHS1CSRS-NRL1-P-11D3-H3-W5-HW2-5.1x-3.3y-E- NVHHS1CSRS-RH5-P-D311-H3-W5-HW3-5.3x-3.4y-E-
NVHHS1CSRS-RH3---121212-H4-W5-HW2-8.1x-5.1y-A-NVHHS1CSRS-NRO2-D1- " = NVHHS1CSRS-RH6-P-11D311-H3-W7-HW5-7.1x-3.4y-A-
H2-W3-HW2-3.1x-2.1y-A- NVHHS 1CSRS-R-W2-1.1x NVHHS1CSRS-NRO5-D2--H2-W2-HW2-2,1x-1.2y-E

02 AXDENIZ NVAAS1ESSS-RH3-P-12D3-H2-W5-HW2-5.13x-3.3y-E-

SQuARE NVAAS1ESSS-R-W3-1.6x- NVAASlESSS-RH4-P-IZDZ-H2-W6-HW5-5.14X-3.S;-A- NVAAS1ESSS-R-W4-1.7x- :miiE§§§'ZE'STRL?’E‘2“.@3;'1255'355"5;‘?;5}202 H3-W4-HW2-5.6x-3.3y-A
NVAAS1ESSS-RH1-P-12D312-H2-W5-HW3-7,2x-3,5y-A- NVAAS1ESSS-NRC1-P-131313-H8-W6-HW6-9,2x-6.1y-A- a W S-L O : LS SHIZNaHW 2502 3y2
e e NVAASIESSS-R-W3-1.8x
NVAAS1ESSS-NRRLoeD3eH2oW2-HWE-1. 1%-2. 1yoAe NVAAS1ESSS-NRR2---D311-H2-W3-HW2-5.4x-2.2y-E-

NVAAS1ESSS-NRL1---13D212-H2-W5-HW3-7.4x-3.2y-E- NVAAS1ESSS-R-W2-1.3x
NVAAS1ESSS-R-W2-1.3x-
ORUGAM

& SQUARE -R- -1.8x- 1 -NRO1-W6-1,12x -R- -1.3%~ -R- =1 SR = =

¢ NVKKS1ESRS-R-W3-1.8X~ NVKKS1ESRS-NRO1-W6-1.12 NVKKS1ESRS-R-W3-1.3x NVKKS1ESRS-R-W4-1.9x 1x
-NVRRS1ESAS-RH1-P-1212D3-H3-W5-HW3-7.10x-3.6y-E- NVKKS1ESRS-NRC1-P-12121213131313D2-H9-W6-HW6-3.2x-7.14y-E- NVKKS1ESRS-NRL1-—-191919D4DAI2121111-H4-W14-HW9-18. 1x-3.3y-E-

NVKKS1ESRS-NRR1==-D3-H2-W3-HW2-3.4x-3.3y-A-NVKKS1ESRS-NRO2-W2-1.1x
NVKKS1ESRS-RH2-P-1111D2D2-H5-W4-HW6-5,8x-5.8y-A-
NVKKS1ESRS-RH3-P-D3D3-H5-W4-HW6-3.3x-5.9y-A-

04 CAMLIBEL

SQUARE NVCCS1CSRS-R-W2-1.1X~ NVCCS1CSRS-NRO1-W2-1.1x- NVCCS1CSRS-RH2---13D213D2-H3-W8-HW5-9.4x-3.3y-A- NVCCS1CSRS-NRL1/RH6-P-12121212D3D2-H5-W5-HW1-8.1x-4.4y-A- NVCCS1CSRS-NRL3-P-D2D2D2D2-H2-W7-HW6-9.8x-2.1y-A-

NVCCS1CSRS-RH1---D31212-H2-W5-HW2-7,7x-3.8y-A- NVCCS1CSRS-NRR1/RH3---D111D1D211D2-H4-W7-HW3-7.13x-4.3y-A- | NVCCS1CSRS-NRL2/RH7-P-D3D3D3D3D2D213-H4-W5-HW1-7.8x-4.5y-A- | NVCCS1CSRS-NRO2-W2-1.1x~-
NVCCS1CSRS-R-W2-1.1 NVCCS1CSRS-NRR2/RH4---D8D8D3D311-H4-W6-HW2-5,9x-4.4y-A- NVCCS1CSRS-R-W3-1.6x NVCCS1CSRS-NRR3/RH8-P-1111D2D2D2D2D2D2D2D2-H5-W6-HW2-11.1x-5.5y-A-
INE -l.1X- NVCCS1CSRS-RH5-P-D2D2-H3-W5-HW3-5.10x-2.3y-E- . NVCCS1CSRS-NRO3-W4-1.9x
NVCCS1CSRS-R-W3-1.7x

- T

SQUARE NVKAKAS1ESAS-R-W3-1.3x- NVKAKAS1ESAS-NRO1-W6-1.12x~ NVKAKAS1ESAS-R-W2-1.3x- NVKAKAS1ESAS-NRO3-W4-1.7x
NVKAKAS1ESAS-NRC1--P-1313D9D2-H7-W5-HW2-3.5x-8.1y-E- NVKAKASIESAS RHL-P DZD2D2D1 HI WE-HWS 9. x5y AT NVKAKAS1CSRS-NRR2-P-11D3D3D1-H3-W6-HW3-9,3x-3.3y-A-

NVKAKAS1ESAS-RH2-P-1111D1-H3-W5-HW2-7.6x-4.8y-A
NVKAKAS1ESAS-R-W2-1.3x NVKAKAS1CSRS-R-W3-1.6x-
NVKAKAS1ESAS-NRO1-W4-1,7x-
NVKAKAS1ESAS-RH3-P-121213D2D2D5D3-H3-W10-HW5-13.2x-5.1y-A~
NVKAKAS1CSRS-R-W2-1.3x

06 SIRINEVLER R w i NVSSS1CSRS-NRR2-P-11D3D3D1-H3-W6-HW3-9.3x-3.3y-A- NVSSS1CSRS-NRL3-P-11D2D21616-H3-W8-HW5-9.6x-3.2y-A- NVSSS1CSRS-RH5-P-11D11111-H2-W5-HW3-9.3x-4.6y-A-

SQUARE NVSSS1CSRS-R-W3-1.6x NVSSS1CSRS-R-W3-1.6 NVSSS1CSRS=-NRL4-P-D212-H3-W8-HW3-5.11x-2.1y-A= NVSSS1CSRS-NRL6-P-11D2-H3-W5-HW3-5,5x-3.3y-E
NVSSS1CSRS-NROF1/RH1-P-D212D212D312-H4-W5-HW2-8,2x-4,9y~A~ .OX NVSSS1CSRS-RH4-P-D2D211-H2-W8-HW7-8,3x-2,2y-A-
NVSSS1CSRS-NRR1-P-12D2D3-H3-W2-HW2-5,11x-4.6y-A~ NVSSS1CSRS=NRL5=P=12D1-H3-W7-HW3=5,12x~3.3y=A~
NVSSS1CSRS-R-W2-1.1x- NVSSS1CSRS-R-W4-1.7x-
NVSSS1CSRS-NRL1-P-D2D2D2-H2-W5-HW3-7.7x-2.2y-A=
NVSSS1CSRS-NRO1-W1-1.10x-

NVSSS1CSRS-NRL2-P-D2D2-H3-W2-HW2-3.1x-4.8y-A-
NVSSS1CSRS-NRO1-W1-1,10x~
NVSSS1CSRS=RH2-P=D211D311~H2-W7-HW5-9,5x-4,6y=A=
NVSSS1CSRS-RH3-P-D3D3D1-H3-W6-HW3-5.8x-4.8y-A-

ZEYTINLIK

o SQUARE NVZZS1ESSS-R-W2-1.3x- NVZZS1ESSS-NRO2-W11-1.14x- NVZZS1ESSS-R-W3-1.8X~-NvzzS1ESSS-NRO4-W3-1.8x | NVZZS1ESSS-NRL1-P-11-H3-W10-HW5-6.6x-3.3y-A-NVZZS1ESSS-NRO5-W5-1.4x~
NVZZS1ESSS-NRC1--P-I1212-H6-W3-HW10-5.11x-5.11y-E- NVZZS1ESSS-R-W2-1.3x-

NVZZS1ESSS-NRO1-W5-1,4x- NVZZS1ESSS-NRO3-W4-1,7x~
NVZZS1ESSS-R-W2-1.3x NVZZS1ESSS-RH1-P-I161613141414141111D1D2-H5-W5-HW2-11.3x-7.2y-A

= SQUARE NVDDS1CSRS-R-W2-1.1x- NVDDS1CSRS-R-W2-1,1x- NVDDS1CSRS-R-W2-1.1x- NVDDS1CSRS-NRL1---12121213D2D5-H4-W13-HW9-3.13x-3.14y-A-
NVDDS1CSRS-NRR1/RH1-P-I113D2D3-H5-W4-HW1-5,19x-5,1y-A NVDDS1CSRS-RH2-==11-H2-W3-HW3-3.4x-3.3y-A- NVDDS1CSRS-RH6---131313-H2-W4-HW3-7.11x-3.13y-A~ NVDDS1CSRS-NRR2-P-D10111D1-H3-W11-HW7-6.5x-3.4y-A~

NVDDS1CSRS-RH3---11D3-H2-W3-HW3-5.11x-2.3y-E- NVDDS1CSRS=RH7===1111-H2-W3-HW1-5.11x~3.3y-A= NVDDS1CSRS-R-W2-1.1x-
NVDDS1CSRS-RH4-=-D2D3-H2-W4-HW3-5.5x-3.3y-E- -R- - -RH7-==11D2-H2-W3-HW3-5,5x-3,5y-E~
NVDDS1CSRS-RH5-=-1111-H2-W3-HW3-5,5x-3,3y-E NVDDS1CSRS-R-W2-1.1x NVDDSICORS-RH7==<I1D2:H2-Wa-HW3-3:3:3:3y-E

Lo Ko NVKKS1ESRS-NRC1-P-D312D7-H6-W5-HW6-5.7x-5.2y-A~ NVKKS1ESRS-R-W3-1.8x- NVKKS1ESRS-RH4-P-11D211-H3-W5-HW3-7.6x-4.2y-A- NVKKS1ESRS-NRO4-W8-1.10x

mﬁgigg:g'gs‘?g‘ggﬁ'i’; T NVKKS1ESRS-RH2---1112111211121112-H3-W6-HW2-9,3x-5.3y~E- NVKKS1ESRS-NRO3-wa-1.8x-NVKKS1ESRS-R-W2-1.1x-
T IO A I IRy NVKKS1ESRS-RH3---1111-H3-W4-HW2-4.2x-3.7y-A- NVKKS1ESRS-NRO4-W8-1.10x-
NVKKS1ESRS-NRO2-W4-1.,9x-

@ |NVOOS1ESRS-R-W2-1.1x- NVOOS 1ESRS-NRO2-H1-WE-HW 1L, 16x-1.1y- NVOOS1ESRS-R-W2-1.1x- NVOOS1ESRS-NRC3-+-D2-H3-W3-HWA-3. 1x-3.3y-A-
NVOOS1ESRS-NRL1-P-D2D10-H2-W4-HW3-5.18x-2.5y-E- NVOOS1ESRS-NRC2-P-1212D2-H7-W6-HW2-7.1x-3.12y-A- NVOOS1ESRS-RH1-P-111111D3D3-H4-W5-HW1-7,11x-5.5y-A- NVOOS1ESRS-NRO4-H1-W4-HW12-1.14x-1,1y-A
NVOOS1ESRS-NRO1-W1-1.5x NVOOS1ESRS-R-W2-1.1x NVOOS1ESRS-RH2-P-D3111112-H4-W4-HW1-5.1x-4.3y-A-
NVOOS1ESRS-NRC1-----H1-W1-HW1-1.5x-1.1y-A- NVOOS1ESRS-RH3-----H4-WE-HW2-1.12x-1.5y-A-
NVOOS1ESRS-R-W2-1.1x- NVOOS1ESRS-RH4---11-H2-W3-HW2-3,2x-3,2y-A-

1 CATALKOY oy o < - NVCCS1CSAS-NRRS-P-D1-H2-W3-HW2-3,1x-2.2y-A- NVCCS1CSRS-R-W2-1.1x~- NVCCS1CSRS-NRO4-W11-1,14%=

SQUARE NVCCS1CSAS-R-W2-1.1x NVCCS1CSAS-R-W2-1.1x- NVCCS1CSAS-RH5/RH6---11111616-H4-W5-HW2-5.21x-5,3y-E-

NVCCS1CSAS-NRL1/NROF1-P-12D3-H5-W4-HW2-5.21x-4,14y-A- X Ny O LCSAS RIS, I HE WA HWa-3. 833y NVCCS1CSAS-NRL3-P-T1111111-H3-W4-HW2-5,20x-5, 10y -A
NVCCS 1COAS-NRR1==-T1-H3-W3-HW1-3, 1x-3.3y-A- NVCCS1CSRS-NRO1-W2-1.1x~ NVCCS1CSAS-RH4=--111111-H2-W4-HW3-5,11x-3,6y-E-

NVCCS1CSAS-NRR2-P-D2-H3-W3-HW2-3.6x-2.3y-A- NVCCS1CSAS-RH1/RH2-P-191112D2-H4-W3-HW6-3,7x-5,2y-A- NVCCS1CSAS-NRO3-W3-1.6x

NVCCS 1CSAS-NRR 3---Dd-H2-W2-HW1-3. 1x-2. 1y-A- NVCCS1CSRAS-NRL2-P-12D2D10D212-H3-W7-HW3-7,9x-3.1y-E-

NVCCS1CSAS-NRR4-P-D2-H2-W2-HW1-3,1x-2,3y-A- NVCCS1CSAS-NRO2-W3-1.8x

12 ESENTEPE NVEES1RSRS-NRO1-W4-1,7x- NVEES1RSRS-R-W7-1.1x~ -R- - - % -W3-1.3x- NVEES1RSRS-NRO5-W4-HW5-1.9x-

SQUARE NVEES1RSRS-NRL1-P-I8D7I8D718D717D2-H4-W10-HW5-11,2x-5.4y-A- o i A e i NVEESIBSRE R-W2 1'_3)5 NVFE“TSRS "fR°3 %’3_1'3)‘ NVEES 1RSRS-NRC2---12121312121213D3-H8-W11-HW2-13,1x-5.6y-A-

NVEES1RSRS-NRL5/RH2-P-11D1D1D1D3D3-H4-W8-HW3-6.,4x-5,7y~E NVEES1RSRS-NRC1---16161616161616-H3-W10-HW8-15, 1x-3,11y-A.
NVEES1RSRS-R=-W2-1.3X=NVEES1RSRS-NRL2-P-D212D312-H3-WEAHEES1R IR S-BUEYGAP-D3-H2-W2-HW1-5.8x-2.3y-A- NVEES1RSRS-NRO4-H2-W3-HW1-1.6x-1.4y-A- NVEES1RSRS-NRO6-H2-W6-HW5-1.10x-1.2y-A-
NVEES1RSRS-NRO2-W6-1.12x~ NVEES1RSRS-NRR1---D1D1-H4-W3-HW3-3.1x-4.3y-A- NVEES1RSRS-R-W2-1.1x NVEES1RSRS-NRC3---121111-H4-W9-HW4-7.3x-3.9y-A
NVEES1RSRS-NRL3---16D116-H3-W5-HW3-7,9x~3,3y-E- NVEES1RSRS-NRL7-P-11D21111D2-H2-W7-HW3-11.1x-3.3y-A . NVEES1RSRS-R-W2-1.3x
NVEES1RSRS=NRL3/RH1====-H3=W6-HW3-1,13x~1.4y-E~
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