ABSTRACT

Interior space, formal appearance and formative structure are elements and concepts
of an architectural project thafaced major developments during the twentieth
century onwards by various influential architecthe architectural project was
studied by those architects to create a more comprehend and unified design in terms
of the determinaspects between the space, form and structure. This sitehgs to

study the space, form and structure of an architectural prageemphasize their
relation and defining elementdherefore, his thesis aimsto investigate the
generator role of intesr spaces on formal appearance and formative structure of an
architectural project. Howeveit investigatesthe relation in the case of cultural
centres.To implement this relation, a theoretical research was conductto analyse the
development of these amps by the various architects and a furtheoreticalstudy

on the defining elements of each aspect in deSgnl0 constructed case studies of
cultural centres was analysed according to the literature definitions of an
architectural project to studihe generator role of spao@a form and structurel'he
analysis shows the strong created design in the cases of reflecting the interior spaces
characteristics on the exterior form and the used structural systestunderstood

that developing an interiasriented architectural project results in an integrated

design through the different layers of the project.
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Chapter 1

INTRODUCTION

1.1 Background to the study

Hi storically, the design of space has be
needs and technological achievements. Since the start’afr2Bitecture, buildings

became more formative and stylistic. Many architects creatgdordinarydesigns

due to the new materials and technologies during 288 century onwards.

Moreover, the appearance @hew understanding and expamglthe various fields

of architecture. The inside and the outside of the building have two hypotheses in
architectre during the 20 century. First, the social program of the building meant to

be recognized from the outside without the need for written discretion. Second, the
exterior should also reflect the interior spaces and volumes form@&abumacher,

2002)

The important standards during®2@entury are the use of various materials and the
structural balance. The $@entury comprehends many lessons from the Medieval

Cat hedr al in both structure and construc
terms of skeleton and skin. On the other hand, the function of the various parts
should be distinctly emphasized. Many architects were aware of these ideas such as
Frank Lloyd Wright and Le Corbusier. The composition between structural
rationalism and functiotiam is the new path in architecture. Moreover, structure

became an essential feature during th® 26ntury. Each material represents an



individual form and structural equilibrium which create variety on formatiorhe

buildings (Ford. 1996

GeorgeHer sey mentioned this i mprovement i n
using the phrase AAutomatic Functional P
size, decoration, situation of the door and windows in declaring their use. Hersey

also mentioned Wim White and his work of the way he express the function using

the volumes not only the facadeldrsey, 1973). On another argument, Hersey
criticized a building 1in Ox f focultdif netay i ng
impossible to obtain an idea ohat the interior arrangement is, or what may be the
object of the buildingo. And on his Ro:
phenomena AThe construction of the exter
arrangement of the interior, and you oughtoate to know something about the

positions of the floors, the shape of the roofs, and the sizes and uses of the principal

rooms, merely by exami niSchymacher20@@kx t er i or
1.2 Statement of the problem

The development in architece during the modern movement created the idea that
no need for more concerns on the architectural form and rather it can be focused
more in functions. It claimed that form is just a consequence. On the othethand,
architectsof 20" century onwardsvere influenced to create various creative forms.
But during the late of twentieth century, the architectural elements of a form were
only representing as signature for the architect and neglecting the function. The
discovery of functionalism leads to digexd the form of the building. Functionalism
became the role of any design by 1955. Elements of architecture were created for
each design individually regarding the certain design and not being used for another

project (CoronaMartinez, 2003).



The interbr spaces in relation with form were treated differently during 26
century Architects have a confliaghg attitudes at their designs concernifitpe
insided and fithe outsidé; a group were not convinced in combining both in the
design while the othegroup presented their work in which the exted@playsthe
interior organization. The relation between the interior and exterior is not on
reflecting all the interior details on

to indicate the irdrior expressiofSchumacher, 2002)

This research will investigate the role of interior spaces as the generator that define
form and structure since interior space was treated differently with the start of 20
century. The architects have conflictitatie to deal with the relation of space, form
and structure with different thoughts and ide&8s, this research will focus to
investigate the ability of space to be the defining layer in an architectural project and

proven its ability to define form arsiructure.
1.3 Aim and objective of the study

20" century architecture has witnessed a unique and freely formation of buildings
and this research will examine the role to maintain collaboration between space and
form and structure in the light @&rchitectural projects in order to investigate the
gener at or r Thé am obthis tiiesrgieacreséarch is to study the relation
of interior spaces with form and structure anchitecturaldesign in the case of
cultural centergdating back to20" century onwards This study will explore the
significant to integrate interior spaces with form and structure in the same design.
The thesis will benefit interior architectand architectsin understanding the
architectural elements and the relation betweemtho create a unique design as

well as a strong united building.
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This thesis will answer the main questions:
1 Is the interior space is the core of the design?
1 What is the relation of interior space with form and structure?
1 Which element is more relatedth interior spaces?
1 Is it important to have a relation between the interior space, form and

structure?
1.4 Limitations of the study

The terms interior space, form and structure are introducing a wide and diverse fields
of researches These concepts we developed through the history and each one of
them have an individual background that need to be studiere in order to
understand their values in the design. And to study the relation between all of them
will create a variety of perspectives. There many aspects that this relation can be
studied but this thesis was not able to cover all the aspects because of the given
period. This thesis will study the characteristics of these concepts in terms of design
and architecture but it will not considerffdrent aspects such as materials,
sustainability, technology, economics and any quantitative approach due to the

available time.

This thesis will focus on 2bcentury onwards as time frame. During th& 2entury,
many fundamental changes were acegliand led to the current architecture which

makes it an essential period to study

According to the different needs of users and emerged new functidhsegtury
architecture have introduced new solutions and builtlipgs Each type had its own

way to design in terms of the scale of the project, number of users, private or public,



etc.In the scope of this study, a certain type of building has been selected to provide
common background for comparisons and discussisitst conducting a research,

the chosen type was cultural centers regarding their importance in the city and their
value to present the cultural of that cityth iconic architectural solutions designed

by internationally recognized architects and architectural fildmwvever, cultural
center is a new typological building in architecture which causes difficulties to select

cases.

A research method that can be used for such research is observation. It could be
valuable to visit the buildings of the case studies and observe the chatastefis

these buildings. Observation will give a realistic experience; moving from outside to
the inside and observe the different rel
will give an important perspective to the reseamtt with the begun oCOVID

pandemic which started in December 2019 until the current time causes many
restrictions Monover,eutypd eecdters ahd maaysather public
buildings are limiting the visitors and they are not being used like in a normal case
which wil mislead the observer judgmems a result of the above mentioned

limitations, cases for this study have been selected by literature survey.
1.5 Methodology and organization of the study

To investigate the relation of interior space with form and siractqualitative
methods will be used to achieve the aim of this thesis. The methods are including the
use of literature review andata collection for thease studies. A literature survey
was conducted on the characteristics of the interior space, fatrstaicturestarting

from the 20" century architecturezirst, the major architects that have influencetl 20

century architectural development with their different ideas on architectural space



and applications on various ways have been defilbdn, tle various aspects of
interior space form and structure will be displayed to give wider perspective to
determine the relations between them and the major characteristics of an architectural
project. This will allow finding theconnectingeaturesof spacesvith both form and
structure.Above mentioned studies will lead to build or framework for the analysis

of the selected cases in order to explore the role of the interior space in architectural
project. Cultural centers interior space, form and structlegions will be analyzed

and discussed.

Case studies method is essential for this research to study the relation of interior
space with form and structure in built examples. The selectiberia of cultural
centerscases are based orternational andknown buildings and also from different
well-known architectsSelecting the cases went through different stages: first define
the scope of the study which is starting froni" 2@ntury onward€20" and 2%
century) While searching for cultural centerg understood that they aie new
typological building; there are few buildings in™6enturyand became much more

in 21% century. The selected building are meant to be diverse in years of construction
through 28 century onwardso the selection was look for building in each decade

and select centers. Then looking into @entersin terms of the arckects who
designed it andlifferent and significant urban fabrics to study the cultural centers
since is related to the city. Also, the selectecesaganted to be different in design
from one case to another and in case of any similarity were chosen the most
significant one between therdvhen the selection reaches to 10 case studies with
diversity in architects, locations, urban fabrics, design &aa §f construction, it felt

that they are efficient to study the relatiéor each case studies, it will be analyzed



their interior spaces, their formation and their structure technique then it will be
compared between these elements to figure if treegerelation between them and

how they are connected. Next is to compare all the case studies together to create a
better understanding on the relation between interior space, form and structure in the
cultural centersThe analysis and discussions willig new insights to théeld and

connect these findings to the international literature on the role of the interior space

in architectural project.

The outline of this thesis is organizedSrchapters, the first chapter which is the
introduction chapr and the rest are the following:

1. Chapterl: This is the introduction to the thesis in whichligplays a
background on the study, statement of the problem, aim and objective, the
limitation and the methodology and organization of the study.

2. Chapter 2:This chapter is the first part of the literatwarvey which it
introduce the 20 century, to create an image of the development of
architecture during this period. It represented mamgdamentalarchitects
that developedhe aspces of the architectugaroject of the 28 century
onwards.

3. Chapter 3: The literature review is extended in this chapter. This chapter
discusses the architectural project specification durind’ 2@ntury
architecture. It contains the different design elements, the intepaces
characteristics including plan, functions, space organization, etc., the form
characteristics including the facade, form organization-fivem, etc., and

the structural characteristics including defining the structure in architecture,



structural fomation, etc. These elements welerived from the architects
discussiorof the previous chapter

4. Chapter 4 This chapter represents the various selections of case studies,
criteria of selection and their analysis in terms of interior space, form and
strudure toinvestigatethe generatorrole of the interior spaces to shape the
form and structurand the discussed outcome

5. Chapter 4 This chaptesummarizeghe outcomes and the conclusion of this

thesis.
Chapter 1 m Chapter 3 m Chapter 5

Literature Literature Case Studies

Introducti . . . Conclusi
HEOCUCHOR Review Review and Analysis OUEIISION

Figurel: Organizatiorof the study (Source: Author)

Theoretical
Research

Literature
Review

Case Studies

Interior space, form and Architectural project
structure discussions by specifications during
the influential architects 20th century

of 20th century onwards architecture onwards

Selected case
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Chapter 2

INTERIOR SPACE, FORM AND STRUCTURE
DISCUSSIONS BY THE INFLUENTIAL ARCHITECTS

OF 20" CENTURY ONWARDS

In this section, the ZDcentury architecture withts development regding space,

form and structure will be defineth the 2d' century, the whole design ideaad
process havehanged and newspectswere introducedThe first half of the 28
century is consider as the revolution for modernism. ThauBArts ideas were
demolished and replaced by the Rationalist order. MiesdeaRohe referred to

20" century architecture as the result of the development through history which
caused revolutions in architectur@eter, 1994).The 20" century witnes®s
development in a&rious technical elements and installations as well as progression in
structural and materials studies. Also various subjects were grown in an individual

manner (Corondartinez, 2003).

Twentieth century architecture was a transfdramafrom depending on traditional
designs to an investigation for design values to serve the society. The initial
movement was by individual architects who originate individual thoughts and ideas.
There are many significant architects and movements tleataecepted as the
founders and major developers of the architecture of tfec@dtury as mentioned

by Johnsonand Langmead in their book of Makers of 2@&ntury Modern



Architecture: A BieCritical Sourcebook.Johnsorand Langmead (1997) wrote the
bodk as a reference that gathers the architects who influenced and developed
architecture throughout #0century. The book isutlining the life and innovative
activities of the significant architects and their students whose proven their influence
on 20" century by their ideas and buildings. Each architect had significant
achievements in the field. The authors listed the fundamental architects during the
20" century by the decadebat they have influenced the field mostowever, the

architects continuetb present an influential work.

In this chapterdohnson and Langmead classification will be used to represent one
influential architect per each decade of th& 26ntury onwards in order to define a
fundamental frame of architecture development wlitterseideas and presentative
project examplesAccordingly, studying the mentioned architects will build a
comprehension frame on their influential ideas on th& @éntury architecture
onwards as they replaced the traditional architecture with newndesigpective and
thoughts. The selected architects are Frank Lloyd Wright (1900s), Walter Gropius
(1910s), Le Corbusier (1920s), Buckminster Fuller (1930s), Louis Kahn (1950s), and
Robert Venturi (1970s). However, accordingJmhnson and Langmead (199fg
architects and designs during 1980s reflect styles and acknowledgment based on the
previous ideas of the century with few newly philosophies. Also during 1990s,
architects reflect the same ideas with innovative individual deg€lghnson &

Langmead, 197).

2.1 Frank Lloyd Wright (1900s)

Frank Lloyd Wright is a welknown architect during the #Ccentury architecture.

He was inspired by Violleke-Duc book which is Entreat.i e
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(Wright, 1932). Al t h o u g heferenoe toNGothig $ite6 s  d e
regrade structure or program. But he points out the essentials of Gothic style in
terms of simplicity (Ford, 1996). Even though, Wright admitted the effect of Gothic
Cathedral and ViolleLe-Duc on his designs. He said that \latlLe-Duc was his

master; in which he allowed him to not follow the principles of Ecole des B&esax

(Collins, 1959).

Frank Lloyd Wright believes that a house character comes from the interior space.
As he said in his book that when describing a hdweseefers to its exterior; the

exterior is reflection to what is inside (Wright, 1932). Wright considers spaces as an
independent element; this leads to a significant architectural development from a

rigid box to a free plan (Wright, Kaufmann, & Raebur67).

As McCarter (2005) maintained the essays that was written by Frank Lloyd Wright.
Wright wrote a series of essays under tl
during 1927 and 1928. On his easy AThe |
the At he fundament al shared principles un
hi ghlights the significant of the pl an,
beginning and the end of its development in all directions. Wright believes that the
ground foor plan is more significant than any other feature. His argue that the way to
judge an architect is by his ground pl an
concept in some <creative mindo; a plan
represents #hcreativity behind an architect. Also he wrote about how a building can

reconstruct by only saving its ground plan (McCarter, 2005).
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Frank Lloyd Wright wrote in 1908 in the
ground pl ans f o rsénpld dxial daer and wrder dnd thg srderad

spacing upon a system of certain structural units definitely established for each
structure in accord with it scheme of practical construction and aesthetic proportion,

i's practicedéand, a Indt be@lway$obviobsethedbglance ést r y
usually maintained. o0 Wright also decl are
This tendency to greater individuality of the parts emphasized by more and more
complete articulation will be seen in plans of Urtitye mpl e. 6 ( Wr i ght ,
thoughts oppose the Beaux Art principles. On the other hand, his buildings show an
independency in space and structure in the compositional units (McCarter, 1997). It
leads to his philosophy of organic architecture which dtétat architecture drives

form the natural environment. Also it introduces the concept of having harmony
relation between the buildingods parts a
architecture considers the building as an organism and each part btildatg is

part of the organism in which they should work together (Wright, 1954). As Organic
architecture reflects the natur al enviro
place of the designed building; the building should grow naturally foensite. The

materials of this style consider natural elements such as, water, natural lighting, etc.

(Zevi, 1950).

Wr i ght mentioned the role of Aroomo coO.
architecture in combining the interior space with the exterior] u me . He st at
room within is great fact about buildirigthe room to be expressed on exterior as

space enclosed. This sense of the room w

12



architectureo (Wright, 19 2 8¢s.n hiswosk@andWr i g h

he considers it as a timeless geometry (Ronner & Jhaveri, 1987).

Wright created an enormous number of considerable buildings that influenced many
other important architects. For instance, the Larkin building; was completed in 1906.
This building was recognized in its functions, construction, services, geometry and
moral progression. The spaces in the plan were distributed from inside to outside;

starting with the main function which is the offices in the atrium and placed the rest

arownd it (McCarter, 1997).

e e

o s e
2 3 BIRIEDe o0FIR01S
] ] T:.

Figure4: Frank Lloyd Wright Larkinbuilding plan (Gou, 2017)
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Figure5: FrankLloyd Wright Larkinbuilding section (URL1)

Wright locates the stairs and ventilation towers around the corners which influenced
Louis Kahn i n his t heo Rabifaid,s2@ld)vVhe structueend s e
of brick and concrete that wright used tbe building helped in locating the stairs

and the shafts (Wright, 1932). The plan to section relation in Larkin building reflects
Wrightdéds creativity in dealing with the
the building as two squares, which intsac they represented as a two squares office

floor. Piers in the plan are located 4.85m on center which in the section it created a
square with 4.85m high. Otto Graf once ¢
fugue on t heme of calobseclharactanstias gftthe buiddimgbg | o p e «
only the use of square and cube. Including the space, plans, sections, elevations,
furniture, ornaments and so on (McCarter, 2005). Wright used a modular grid in his

work which he used a certain geometric form epatition. MacCarter (1997)
mentioned that his method was used for formal and economical design. Also Walt
Whitman, a nineteenth century poet, wrote a poet using the cube metaphor which

i nspired by wright use of t h e f tbeuonee ; A c h
advancing, out of the sides. Out of the old and the new, out of the square entirely

divine, solid, fours i ded, all sides neededo (Whit man
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So regarding the above descriptive following is a conclusion summarizing Frank

Lloyd Wright thoughts on space, form and structure: Wright from his
philosophies and applied wok, as shown, he developed various ideas in many aspects

in design which mostly they related to space and form in an architectural project.
Regarding the space, his philosophy thadce is an individual element that leads
architectural development. Also, he claims that a building character comes from the

i nterior spaces. As he discussed Athe |
features for developing a project. Anotherconnicepi s t he Aroom typol
between space and exterior volume. And for organizing space he used a modular
grid. On the other hand, regarding the form of the project, he argued that the exterior

is a reflection of the interior and it can be seerthim plan. Also, he believes that

form should follow the natural environment and the site. So he developed the
concept of organic architecture which meant to unite the different parts of the
building together. Moreover, he is against complications butuesithat a cube can

reflect various significant designs.
2.2 Walter Gropius (1910s)

Walter Gropius is the originator of tHgauhaus art school and one of the few who
discussed the rationalism of modern architectGrepius aimed to develop thoughts
and iceas regarding various industrial logics. His work includes originated ideas of
flexibility of construction andassembly line process in which both reflect the

rationalism of design procesSdelow, 2018)

The school of Bauhaus is a school of fine artsaafts which created between 1919
and 1933. The mani festo of t he Bauhaus s

arts under the | e@rdpaus cormbingd bath art and méchanisgnc t u r
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of industry for the aim to elevate the leveloBdegn és product . Al s«
platform, he believed that a building is collaboration between art, architecture and
design rather than individual studies. The school taught the students various design
el ements such as i de s ipatern, texturege rhythre, haadp e I
densityo. These aspects were transferred
they lead for advanced objects of form and materials. Gropius conveyed the idea of
designing a project mu s t heoreticdl research sitp s t e ma

formal, techni ca@ohmon&l Langmeadol@®/7)c f i el ds o

The Bauhaus focused in the harmony in artworks and crafts with authentic arts
which represents aesthetic in different levels from furniture to urban léekehgo

& Langmead 1996). In which it tries to keep a unity between art and industry.
Industrial and mass production and it aesthetics were redefined by prefabricated
elements that used for building in the Bauhaus school. The philosophy of Bauhaus
school has kn focusing in the function first then form. The buildings in this style
during the modern architecture were designed with light structure, and the
constructed materials are glass, steel and concrete (Nia & Rahbarianyazd, 2020). As
Nia & Rahbarianyazd (2@ mentioned, the architectural characters of the Bauhaus
s c hool- Oadlere regdlarity, and the sense of space, rather than mass
predominated, Freplan interiors, and Use of concrete, glass and steel; stark white

cubeso.

Gropius (1932) inhisarticlef A The Theory and Organi zat.
the analytical design process of the Bauhaus school regarding architecture as

foll owi ng: AThe objective of all/l creativ
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space. €é Al t houg bhwamsressofdhe inflite wé oarvgeve farm to

space only with finite means. We become aware of space through our undivided Ego,
through the simultaneous activity. € Thi
in the material world, a realization whichascomplished by the brain and the hands

of soul , mi nd and bodyo. The brain refer
to the physical tools and machines. ATru
whose knowledge and mastery of the physicaklaifvstatics, dynamics, optics, and
acoustics equip him to give life and shape to his inner vision. In a work of art the

laws of the physical world, the intellectual world and the world of the spirit function

and are expressed si 2).UAst @Gropriomestibonedin {isGr o p i
article the principles of t he Bauhaus s
through the welding together of many "arts' and movements: a unity having its basis

in Man himself and significant only as a livingorganism He bel i eved t h
achievement depends on the proper coordination of all the creative faculties. It is not
enough to school one or another of them separately: they must all be thoroughly
trained at the same time. The character and scope of thaBatdachings derive

from the realization of thisod (Gropius,

Gropius had to relocate his school to Dessau. He designed a new building which is
an asymmetrical composition (19251926). It includes various blocks for the
different parts of the sclob and they are connected with each other. The blocks
contain the school features like administration, offices, classes, etc., and housing for
students and the stuff. This building symbolizes the concept of Bauhaus style of
modern architectureJéhnson & langmead, 1997)As shown in the following

figures, the building consists of three

17



two story of administrative offices. Gropius designed this school with structural
progression as a reflection of his ideas ochiéecture and for the students, for
instance, the use of glass windows, curtain walls, and concrete material throughout
the facade. The curtain walls are an important integration part of the building
affording a transparency and a new architectural mesimamMoreover, the exterior
appearance and facade of the building is differing from each other according to the

various function of each part.

Figure6: Walter Grps Dessau Bauhaus 192l view (URL2)
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Figure7: Dessau Bauhaugoundfloor plan (left) secondfloor plan (right) URL2)

Figure8: Dessau Bauhauasteriorview (URL2)
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So regarding the above descriptive following is a conclusion summarizing
Walter Gropius thoughts on space, form and structure:Gropius originates the
Bauhaus school which he reflects his ideas on art, architecture and design for
creating new concepts. He believes in the importance of combining both practice and
research for architecturehich he had various ideas regarding space, form and
structure. Gropius taught his student the importance of collaboration between design
elements for advanced form and materials. He considers the different levels of
designs from furniture to urban. In tesrof space and form, his philosophy was that
function defines form. Also he believed in the importance of maintaining sense of
space and provides frggganning rather than mass domination. Moreover, he argues
on creating a unity between the various featusbich creates the character of the
design. Finally, for the form to be capable of following the space, he developed light
structure for example the use of curtain walls.

2.3 Le Corbusier (1920s)

Le Corbusier is one of the most considerable architeuts aachitectural writers

during the twentieth century. His architectural works had a major influence on
creating the new aesthetic of architecture. On the other hand, his writings were

i mportant 1 n architectur e; h emadteivce | colpaerdi t
and wrote his book fAiTowards a New Archit
a machine for |iving indo and AArchitectu

brought t og e tRaafard 20I1). Also,éhe rhaintgihed ihe bpook the

mportance of the i1idea of Athe plan 1is

=)}

Architecture is based on axeso (Le Corl
AThree Reminders to architectsodo which th

that since architects are no longer creating art but they are using calculations and
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mathematics work to create forms. He reminds architects with simpler forms and

more meaningful. Surface in which a mass needs a surface. The surfaces are
determining by e formation of the mass and how it divided. Architects worries

about geometrical surfaces and in modern architecture each problem must solved
with geometrical solution. Pl an which as
Corbusier is the essence of tlesign. The modern architecture demand a
development in the plan but it must consider the importance of the plan in the design

(Le Corbusier, 1986).

Moreover, in his book he described creating forms as if the material of a building,
like using stones, caspeak and send a certain message on the mood and thoughts of
the architect. The materials are what used to build building and the architect control
the use of them. The materials will shape a harmonious relationship and create a
form. As h empleytstarte endod And aamcrete, and with these materials
you build houses and pl aces; t hat 1 s con
itself without word or sound, but solely by means of shapes which stand in a certain
relationship to on another. @se shapes are such that they are clearly revealed in
light. The relationships between them have not necessarily any reference to what is
practical or descriptive. They are a mathematical creation of your mind. They are the
language of architecture. By thuse of inert materials and starting from conditions
more or less utilitarian, you have established certain relationships which have

aroused my emotions. This is Architectur

Le Corbusier was leading many other architects. He sgupdhat new modern

architecture required new demands from the architects, and presented new materials
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which lead to a new aesthetic in architecture (Doordan, 2001). In regards, many
architects influenced by Le Corbusier works and tried to express thedrisvaew

forms (Rabifard, 2011). Colin Rowe mentioned that the design strategy that Le
Corbusier mostly followed in making form was abstraction. His buildings represent a
folded appearance as if it above thdéne gro
works with the mass and solid (Doordan, 2001). Le Corbusier generated five points

in creating a new architecture. These points were influenced many architects. The
five points arfeorfinfall) itdheea sofr uccpgiulregli s 6 (
free plan (4) the free fa-ade and (5) Th
2011). Moreover, Le Corbusier introduced a new structural system called Domino or
Dom-ino. This system is created from reinforced concrete structure with columns,

slabs ad stairs (Millais, 2005).

Le Corbusier works reflect his believe of the outside is the result of the inside.
HenryRu s s el | Hitchcock (1948) mentioned t he
is like a soap bubble. This bubble is perfect and harmonfdhe ibreath has been

evenly distributed and regulated from the inside. The exterior is the result of an
interioro (Hitchcock, 1948) . Since 192
many architects. They used it for both repetitive and hierarchicéditgs. For

instance, the repetitive buildings will present a repetitive fagcade which will project
repetitive in the interior. Moreover, Function and space got a relation with the
exterior in Le Corbusier workSchumacher, 2002)In Le Corbusier work, its

noticeable his use of geometry are proportion. He believed in the importance of

proportion and Golden Section in the desiBalgifard, 2011)
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The building that most influenced Le Corbusier principles of architecture especially
in terms of space is the \al Savoye. The villa is cubic geometrical form standing on
pillars for the aim to provide sun lights for the interior. The exterior ways were
designed with large openings of glass to combine interior with the exterior and create
connections. The interiorpace combines both stairs and a ramp for improving
movement between the floors and the facilities. Also the villa reflects the use-of free
planning in which it provides freedom with the use of partitions and larger spaces.
Free plan created a transparenftpm the facade though the whole interior space
which built a strong connection between them. | maximize the internal natural light
and the connection with the environment of the Villa Savoye. And as for the
structural system, the villa is using the Doamo system that he developgdudkova

& Gudkov, 2017.

Figure9: Le Corbusier Villa Savoye, 192&(dkova & Gudkov, 201)7
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FigurelQ: Le Corbusier Villa Savoyd|oor plans (URL?3)

So regarding the aboe descriptive following is a conclusion summarizing.e
Corbusier thoughts on space, form and structurel.e Corbusier is an architect and
writers which they consider references on new aesthetic of architecture for designers
and architects. He has many pkiphies in terms of developing space, form and
structure. On terms of space, he believed that the plan will generate a design and
architecture is based on the axes. Also he had a philosophy that outside of e building
is the result of the inside and createch e i Soap b u lsbtheduactiomet a p h
and space are recognized on the exterior. He argued in the importance of three
elements: surface, mass and plan and their relationship. In terms of forms, Le
Corbusier argued in the importance of simpler foridg. also claims that an
architectural problem can be solved with geometrical solution in either space of
form. Another aspect is the used material in which it may define the formal
appearance. On the other hand, he summarized five points that an ardmtect c
follow to create a new architectural design. Regarding structure, Le Corbusier
developed a structural system, Damo, which considers the slandered system for

buildings.
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2.4 Buckminster Fuller (1930s)

Full er i's an ar chit enventoraemgineep mathematicean, i s a
philosopher, podt futurist, teacher, cartography
centered on solving the main issues of' 2@ntury and developing a future with

rational thinking Spreiregen, 1975)Fuller (1998) stated h a t Aln his geil
definition of architecture he resolved the concrete and the abstract without regard to
aesthetics. Architecture is the organizi
He al so argued that architeaeatttsi aredeootl
(Fuller, 1998) . Full erds studies were ma
the enclosed spaces. He aimed for less used materials and more tensile materials
which lead to longer spans for wide spaces. He introduced ligktwstes, the use of

space frames (trusses) and invented the Unistrut system which provided more
flexibility in creating the desire spaces regardless the scale or design concept

(Johnson & Langmead, 1997)

Fuller get the public attention with his creationf Afgeodesi c domeo i
used mathematics to work on engineering
its Atensional i ntegrityo. ltés a | arge
mostly a series of triangular shape elements wHishupted the weight across the

structure and provide free space for the interior. The dome where used onwards; he
designed a 70 meter hi gh dome for New Y
The dome was used to cover a floating city with one millidrabitants. This idea
represents the collaboration between architecture and engingdehnssdn &

Langmead, 1997) As Harvard (1969) stated that
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engineerarchitect whose ideas of construction and design threaten to make most

modern architecture obsol eteo.

Dymaxion house is a proposal for a hexagonal house in 1929 by Fuller. Fuller stated
about Dymaxionds concept as fconstructin
and ergs per each gi ven \Uleryl®98). Tthé groundnct i o
level is an open plan and the house is in the upper level. The floor and the roof were
supported from the edges with wires cor
aluminum building contains of 200 pieces and weight 2721.5 kgh©ather hand it

can be moved anywheréohnson & Langmead, 1997)

T

proposal, 1929RL5)

Figure12 Dymaxio
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So regarding the above descriptive followig is a conclusion summarizing
Buckminster Fuller thoughts on space, form and structurefuller is known as an
architect but he majored in various fields. His ideas and philosophy were mainly
concerned structure and engineering techniques which they exipsppaee designs.

He believed that architects are more in the exterior decorations and he worked in
resolving this issue by developing structural techniques regarding the aesthetics of
designs. His structures have a relation with space. He aimed for pigpvatiger

spans for containing large spaces with the use of space frame systems and lighter
materi al s. Anot her major achievement i s
was applied for various designs. Also, his idea of Dymaxion hoffiseless weight,

time and efforts.
2.5 Louis Kahn (1950s)

Louis Kahn is a professional architect, poet and philosopher. Kahn applied both
philosophy and science in his designs. Kahn believed that architecture is kind of art
where the user can walk around and through, iatetact (Louis Kahn, 1972).
Architecture meant for Kahn is the way a building is being build and the spaces
organi zation which relate to the users ¢
design was subjected on creating a dynamic balance rather ynamesy.

According to Brownlee and De Long (1991), Kahn designs were insufficient
implemented. On the other hand, he builds his experience for the modern architecture

by practicing with noraxial planning during 1930s and 1940s (Brownlee D & De

Long D, 199).
He created an applied various concepts i
Silence and Lighto, and AServant and Ser
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of his understanding design in culture; the relation between form and strantlire

bet ween form and function. Form for Kah
i nspirational insighto in creating physi
for both function and structure with the use of new structural systems and new
materials.i Or der 0 concept of Kahn is a guidin
was to find a single standard that can be applied to several aspects of architecture.
Kahn did not mention exactly the Order b
artifacts anddepends on cultural influence for a certain area. Order effect both exist

and notexists objects which it gives the pexist the ability to come to being.

AAl t hough Order i's an essenti al i ntui ti\
could only there or e go so f ar as to say: Order

Al nstitutionsod concept is an understandi
form. I't represents the human desires by

architecture is the fiection of human institutions through experiencing forms. The

form or the building is always an institution for a certain service that created for the
desire of cul ture. ASi |l ence and Lighto
discovering selexpression. Silence represent the rexist things and Light

represent to the exist things. The balance between silence and light is a creative
approach which involved architects and artists in which to bring silence into light,

from imagination into realization. Kahpelieves that the world is a material insight
reflection. Finally, the fiServed & Serva
sufficient to just work with the functio
find the potentials of space. Space divided into services and serving needs
(Rabifard 2011) . Kahn <c¢created this <concept

disgraceful not to supply needs, and it goes without saying that if you are brought
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into this world, your need must be supplied. Butirdess infinitely more important
t han need?o ( Kahn, 1973) . Servant space
mechanical system. Served spaces are where people experience thRdbifard

2011).

Structure for Kahn is mainly about providing and contrglliights in the space; he
believes that I ight wildl create an ident
the marker of light. A column and a column bring light between them. It is darkness

light, darknesdight, darknessight, and darkneskght. In the column we realize a

simple and beautiful rhythmic beauty evolved from the primitive wall and its

openingo (Kahn, 1969) . Kahn wused in his
el ement s. He believes that nwdeetseerhshoe bui |
want t o tell you about t he adventure C

nonstructural elements are distinguishable in the design. It must reflect its whole

creation and its function in the design must be clear (Komendant, 1975).

An interesting example of Louis Kahn is the Salk Institute for Biological Studies in
California. It considers as a major significant structural design which consists of two
symmetrical buildings separated with a water flow in the central plaza. Kahn first
tried to experience different materials to study the result in various cases. Finally he
decides to create the building using concrete material without any layering or
painting. Also the designs of the two building are without separated walls between
the labortories. The wide free plaza between the buildings considers an impressive
design element of space. The symmetrical design refers to science accuracy. Also the

building offers an access for natural lights which create an experience for the space.
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For accommdate such science functions and research facilities, the building present
stability between balance and dynamic of repetitive design. Moreover, the walls of

the building are diagonal which provides the scientists spaces a view of the pacific.
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Figurel4: Salk Institute for Biological Studiefipor plan URL7)
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So regarding the above descriptive following is a conclusion summarizinguis

Kahn thoughts on space, form and structure:Kahn is a professional architect

which he applied both philosophy and science in design. He had various according to
form and structure but most important his ideas were mainly related to form. Kahn
studied buildh gs i n terms of what peopl ebs need
form. Regarding form, he discussed four concepts that as shown they are directly
related to from and constructed dimensions which they are order, institutions, silence

and light and servena servant spaces. Kahn focused in the importance of form and
described the various aspects with relation to form. He connected the ideas of space,
progr ams, activities and more with the r
and interact. Kahn philophies where more formative in designing a project. On the

other hand, in terms of structure, Kahn believes in creating structures that provide

light experiences in the space. The structure will build a-ligink relation. Kahn

mostly concerned about craag adventures through the design of space by form and

structure where functions will be defined.
2.6 Robert Venturi (1970s)

Robert Venturi is a poshoder n architect and wrote hi
Contradiction i n Ar c hi t ek tahout eppsmodemnh i ¢ h
architecture published 1966 (Doordan,2001). Vincent Schlly mentioned that the book

is one of the important books in architecture after Le Corbusier (Scully, 1992).
Ventur i in his book stated t éiatimatedibyAr c hi t
puritanically moral language of orthodox Modern architecture. | like elements which
are hybrid rather than Apure, o ... I am
meaning; for the implicit function as well as the explicit functiop.l e f eqa nilwo t h

to NnerodoherBlack and white and something
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architecture evokes many levels of meaning and combination of focus; its space and
its el ements become readabl e andl9épr kabl
Venturi also mentioned in his other book with Scott Brown and Izenour (1977),
Learning from Las Vega, thdt Many architects find the v
class of America to be so repugnant, distasteful, and unappealing that they have a
difficult time in examining it opemi ndedl y to discover i ts
(Venturi et al., 1977)Users prefer the building to reflect a symbolic value that they

can recognize. In which Venturi release architecture from staleness and rigidity. He

built an understanding to accept variation and differences in design; to provide a
design that follows the site or has double coding of traditional and modernism in a

way that the structure will remain readaldalil, 2008)

Venturi had several concerns in ttegrhal presentation of buildings and neglecting

public participation with architecture. He has various contributions for instance
windows designs can be vary but connected to the landscape. His designs create a
strong connection between functionalism, sied texture and material of the

building. He did not relay on aesthetic as a much as the other a§psutson &

Langmead 1996).Venturi mainly starts his designs from the site and accepting the

given. Also he believed that a successful project symbdtieecertain region; by

studying the society, native techniques, styles, constructions and material in that
region (Hoeveler, 2004). Venturi used a
spaceso. He inspired it f randithadramistoricclbo Br a:
background. fLayered spaceo refers to th
they can be inside each other or behind each other. Their purpose is to provide shade

for interior spaces and warm climate (Scully, 1992). Anothexr p e C t of Vent
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design was his perception of facade; he argued that facade are not merged enough
with the building. So he used different material and textures in the facade (Owens,

1986).

Venturi in the book, he mentioned his ideas to design hisreat 6 s hous e ; hi s
asked him to design a house which he used to build a statement. Vanna Venturi
House became the first building of postmodern architecture is located in Chestnut
Hill, Pennsylvania. Venturi designed the house with the applicationsoflésigns

ideas. He designed a symmetrical facade to balance fenestration, the arrangement of
windows and doors, and chimney disposition. Also he used techniques like shifts in
scale and wood molding to be able to read the composition in various ptesibili
(Doordan,2001). The entrance is located in the middle which emphasizes the
symmetrical in the building. However, the windows designs are different according
to the function of the space. As the fireplace is the main feature of the house, the
stairs ae located with the fireplace. The fireplace and the stairs are both vertical
elements which merged in the design and it reflected on the exterior as large scale

chimney.

Figurel5: Vanna Venturi House 195(94) (UL8)
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Figurel6: Vanna Venturi Housenterior view of stairs and fire plac&lRL9)

So regarding the above descriptive following is a conclusion summarizing
Robert Venturi thoughts on space, form and structureVenturi is the founder of

the posmodern architecture in the 2Ccentury. He believed in hybrid and rich
designs that interact with the community and society. He developed various ideas
related to space and form for providing readable and workable buildings. In terms of
space, the funain of the space is being reflected on the exterior; it determined the
di fferent feature of the fa-ade of t he
concept; creating two layers of walls to provide shading and warm climate. In terms
of form, Venturi préerred to create a design with a symbolic values represent the
users and their region; using native styles, textures and materials. The design of the
building must follow the site conditions and different styles. The fagade needs to be
more integrated witlihe building in which it depends on the functions and using

different textures and materials for stronger design.
2.7 Conclusion

Twentieth century had introduced new perception in architecture in various fields.
Many architects studied andiscussedthe mportance of developing architecture
from the previous traditional styles toeate morentegratel designswith the users

andthe different architecturaspects. Table 1 is a caparison between the architects

34



in thar different fields of thinking.The talbe creates a framework for the different

aspects of an architectural project which is extended in the next chapter for further
analysis and the base for analyzing the architectural projects.

Generally, they were discussing three different aspects innilegig project: space,

form and structure. The architectsodé pers
20" century architecture onwards which they discussed the importance behind them

in design.
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Tablel: Analysis on the architectural and interior architectural elements which developed by various architects during the ¥0®oceoaéur

Formal appearance

author

Interior

Plan

Function

Exterior

Form

Geometry

Urban/Site

Formative
Structure

Frank Lloyd
Wright
(1900s)

spaces

- Organic
architecture:
harmony and
unity

- Create the
house
character

- Generate the
design

- Ground plan
reflects
creativity

- Ground plan
link the outer
space with the
interior space
- Define the
spacing with
the structurh
system

- Room
concept
connects
interior space
with exterior
volumes

- Outside
reflect the
inside

- Organic
architecture:
Forms
inspired
form nature

- Mostly
square and
cubes

- Modular
grid

- Organic
architecture]
the building
is growing
natually
from the
site




Walter
Gropius
(1910s)

Le
Corbusier
(1920s)

- Bauhaus: |- Bauhaus - Function is - Follows - Mostly - Bauhaus | - Light
sense of style: the base of function asymmetrical | style: Urban] structure
space Furniture the design study
- Freeplan
interiors
- Interior -iThe p|-Functionis |-The - Forms - - The
spacesare |t h e g e n relatedto the] Ribbonor | created AAr chif structural
related to the -Freeplan exterior horizontal | using is based on formal idea of
exterior windows calculations | axes 0 Opil ot
- Free and - Geometry - The roof
facade mathematicg solved terrace
- Repetitive | - simpler modern - Dom-ino
facade forms and | issues system
- Facade is | more - Geometry is
display on | meaningful | proportion
theinternal | - The form
spaces is created
- The from the
outside is | harmonious
the result of | relation
the inside | between the

materials




Buckminster
Fuller
(1930s)

Louis Kahn
(1950s)

- Geodesic - Mostly
dome focused in
structure
- light
structure
space frames
and he
invented the
Unistrut
system
- Geodesic
dome
- Dymaxion
house
- Servant and - Non-axial - Developed - Form foe |- Dynamic - Providing | - Developed
Served planning the idea Kahn is balance and the idea
spaces Aimet ap where a controlling |A met aph
- Space and design lights in the | and
organization inspirational begins space inspirational
relation with i nsi ghj - Form i nsight
users which serves define serves new
function structure structural
- The idea of systems
function must - Provides
reflects in the balance and

design

order between
spaces




Robert
Venturi
(1970s)

- Readable
spaces

- Layered
spaces

-Function
creates forms
and facade

- Symbolic
facade
-Native
materials
and textures

- Follow
function
-Follow site
-Symbolic
values
-Different
styles in one

- Hybrid
-Richness

-Building
integrated
with site




Chapter 3

ARCHITECTURAL PROJECT SPECIFICATIONS

DURING 20" CENTURY ARCHITECTURE ONWARDS

Architects of wentieth centuryused to reflect a certain language to the extennar

they realized the importance ofaintaining a connection with thaternal spaces.
Architectsdevelopedhe perceptionof space, volume and structure; they gave each
element an indepéency in creations which allow improvements in plan
organization, making of rooms, expressions and the design of the facade. On one
hand, it conducted to the appearance of-file@s, freeflowing space and free

facade Rowe & Slutzky, 1963)

An analysiswas conducted othe influentialarchitectsof 20" century onwardso
summarize theiperceptions of design elemeimsdifferent fields of architecture and

to understand theideasof spaceform and structure (fi@5). These different fields

will be mentioned in this chapter with further study. The previous chapter shows the
architects interest in space (interior space, planning and function), form (forming,
exterior facade si t e and geometry), deaigndThistr uct
highlighted thesignificant terminologies and fields that the architects developed
which built an understanding on the importance aspects to construct and design a
building that serves the community and interact with the users. The architects had
different ideas on theirelation an