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ABSTRACT 
 

The heaviness or lightness effect of a building that left to the user changes according to some   
different features such as its form, relation to topography, structure, fullness-emptiness rate of mass, 
organization and etc. The organization which gives the best lightness effect is transparency that is  
provided both with fullness-emptiness and material. The most valid material of transparency that   
provides lightness effect on the perception of façade is glass. Glass which made progress parallel to 
the development of technology in modern period turns into the skin of building now. In this study 
firstly, the development process of building façades on the basis of material from past to present –from 
heavy to light- is discussed. Then, the glass buildings that built in both new and historical                
environments are evaluated in terms of the heavy-light effect. 
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ÖZ 
 

Bir yapının kullanıcı üzerinde bıraktığı ağırlık ya da hafiflik etkisi; yapının formu, topografya ile 
ilişkisi, strüktürü, kütlenin doluluk-boşluk oranı, yapı yüzeyinin organizasyonu gibi farklı bir takım 
özelliklere bağlı olarak değişmektedir. Tüm bu özellikler içinde hafiflik etkisini en iyi veren organi-
zasyon, gerek doluluk-boşlukla gerekse malzeme ile sağlanan saydamlıktır. Cephe algısında hafiflik 
etkisi sağlayan saydamlığın en geçerli malzemesi ise camdır. Modern dönemde teknolojinin gelişme-
sine paralel olarak aşama kaydeden cam, günümüzde yapı kabuğuna dönüşmüş durumdadır. Bu 
çalışmada öncelikle geçmişten günümüze yapı cephelerinin malzemeye dayalı olarak -ağırdan hafife- 
nasıl bir süreç geçirdiği ele alınmıştır. Daha sonra camın, gerek yeni gerekse tarihi çevrelerdeki uygu-
lamaları algı üzerindeki hafiflik-ağırlık etkisi açısından değerlendirilmiştir. 

 
 

Anahtar Kelimeler: Mimarlık, Cam, Saydamlık, Algı, Hafiflik. 

                                                
1, KTU, Faculty of Architecture, Department of Architecture, 61080, Trabzon, Turkey. 
E-mail: d_elmali@ktu.edu.tr 
 
Recieved: 7 February 2012; Revised: 5 March 2012; Accepted: 20 April 2012 



Anadolu Üniversitesi Bilim ve Teknoloji Dergisi - A 13 (2) 

                                                  Uygulamalı Bilimler ve Mühendislik 
 

104 

1. INTRODUCTION 
 

In the dictionary of Turkish Language 
Association the word of heavy is defined as 
overbalanced, the opposite of light; dense and 
large in diameter and sizes. It is also defined as 
having great value, imposing; draggy and 
depressing in metaphorical sense. On the 
contrary the word of light is defined as 
underweight, opposite of heavy; easier, non-
strenuous; thin or low density; the opposite of 
rough. It is also defined as fretless, spacious and 
comfortable in metaphorical sense 
(http://www.tdk.gov.tr, 2011).  

 
The heaviness or lightness effect of a 

building that left to the user changes according 
to some different features such as its form, 
relation to topography, structure, fullness-
emptiness rate of mass, organization, colour, 
texture and material of building surface. For 
example, solid geometric-formed masses leave 
the impression that they are heavier when the 
organic-formed masses leave the impression that 
they are lighter. Similarly, dark-coloured 
surfaces are perceived as heavy when the light-
coloured surfaces are perceived as light. Masses 
with low-span, filled and opaque surfaces are 
described as heavy and the masses which has 
opposite features are described as lightweight 
structures. It is possible to increase the samples. 
The organization which gives the best lightness 
effect in all of these examples is transparency 
that is provided both with fullness-emptiness 
and material.   

 
In a thesis on the concepts of transparency 

and opacity, the academicians that were working 
in the departments of architecture in Turkey 
were asked what connotates the light concept to 
they. Light concept connotates structural words 
such as structure and construction and adjectives 
such as permeable and transparent to them. And 
also wood and glass are the materials which 
have been coming to mind first (Elmalı Şen 
2009). 

 
The most valid material of transparency that 

provides lightness effect on the perception of 
façade is glass. Gothic period is a historic 
moment both for using glass and for lightening 
the building by using large openings. In 

following periods which formed a basis for the 
Modernism, glass was one of the materials that 
came into prominence with iron and steel in all 
manifests that aimed to lighten the building. 
Glass which made progress parallel to the 
development of technology in modern period 
turns into the skin of building now. Glass which 
found a large place in all building types from 
offices to houses –from public to private- is not 
only used in modern building environments but 
also in historical environments.  

 
In this study firstly, the development      

process of building façades on the basis of      

material from past to present –from heavy to 

light- is discussed. The relationship between the 

lightness and transparency is explained in the 

context of manifests of architecture. Then, the 

glass buildings that built in both new and        

historical environments are evaluated in terms of 

the heavy-light effect on perception. 10 samples 

of glass buildings are selected -5 in historic, 5 in 

modern texture- dated after 1980s and are      

evaluated in terms of the heavy-light effect 

which they have according to material of       

façades. 

 

1.1 The Evolution of Façade from Heavy 

to Light 
 

In the first and subsequent periods of 
architecture the buildings were built for 
protection and defence motions for a long time. 
Therefore all the buildings including shelters 
were massive and heavy. For example, the 
Romans (BC 509-AD 476), used the glass first 
in the structure, even built strong, rough and 
heavy-looking buildings (Turani 1995). A very 
small number of windows opened on the walls. 
So the walls would be strong enough during the 
invasions which realised in precarious periods. 
Buildings were made of massive masses and 
windows were small in this period (Mutlu 1996, 
Roth 2000). Walls were brick in Roman and 
Late Antiquity periods, then built up with stone 
or broken stone in Romanesque Era. Due to the 
material the walls were built very thick and had 
heavy-looking in the mentioned eras (Figure 1) 
(Mutlu 1996). 
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Gothic period is the first period in which the 
glass entered to the building in an effective 
androuter position and reached the ideal of unity 
with light so the building was lightened. Vaults 
thrust which was directed to the four corners 
with a masterful construction system made 
possible both to defy gravity and to open large 
windows on walls (Hasol 1995). The thrust of 
heavy stone roof cover got carried by outer 
props instead of thick stone walls same as before 
in Romanesque. Large windows, opened 
between props, were enlightened the inside 
(Mutlu 1996). Props were taken the place of 
massive walls in churches and side walls of the 
chapels had completely vanished. Translucent 
glass surface which almost replaced the wall and 
is a very important character of Gothic churches 
lightened the effect of space (Figure 1) 
(Türkseven 1999; Elmalı 2005). 

 
In Renaissance the walls were lighter and 

more open; the columns were thinner and more 
suitable for human sizes (Mutlu 1996). 
Nevertheless, the palaces of this period were 
massive buildings and their façades were in a 
symmetrical order that did not give any 
information about the interior of them (Figure 2) 
(Elmalı Şen 2009). 

 
Building, lightened by the structural 

innovations in the Gothic period, became 
heavier again with Baroque architecture which 
was emerged as a reaction to the strict rules of 
Renaissance in Italy in 17th century. Heinrich 
Wolfflin summarized the features of Baroque as 
following: heavy, massive and free forms, 
compositions of light and shadow, to use light as 
an element of psychological effect, strange, 
unusual behaviours, capricious, dynamic and 
exhilarated approach (Kortan 1986). The 
architects of Baroque and subsequent Rococo 
almost completely left aside to express the basic 
structure of architecture in time and created an 
architecture that focused on shaping the space. 
By this way, literal sense of the architecture 
word returned to a nice and colorful varnish that 
was spreaded on another thing. So it is 
inevitable that the façade to be heavy and bulky 
with intensive ornamentation (Figure 2). 

 
In 18th century Enlightenment Period 

(1720-1800) began and extensive cultural 

changes took place in this period. European 
architects, in the effect of this period, rejected 
the visual extremeness of Rococo art and tended 
to an arhitecture that was free of unnecessary 
ornamentation and highlighted the structural 
features. They tried to create a pure basic forms 
architecture that based on the use of Greek 
orders with a lightness of Gothic in other words 
based on to get carry the maximum load with the 
minimum sized columns. Windows, doors and 
arch spans were completely cleaned from 
ornamented frames during this period (Mutlu 
1996, Roth 2000, Elmalı 2005). Later, this 
understanding was supported and sustained with 
the slogans as ‘Ornament is crime’ (Adolf 
Loos/1908) and ‘Less is more’ (Mies van der 
Rohe/1944) (Elmalı Şen 2009). 

 
In 20th century Industrial Revolution signed 

undeniable developments in architecture by the 
technological developments as in all areas. 
During this period developments in structural 
construction systems and improvements in the 
technics of glass manifacturing and applying 
began to offer new opportunities to architecture 
and to influence the outer forming of the 
building. Evolution of glass production and 
structural (skeletal string) evolution were 
realized in the same period and they even 
conditioned eachother. The said developments 
also guided architectural identity (İzgi 1999). 

 
Metals as construction materials, especially 

lightness of steel and aluminium and suitability 

for the industry technology as the ease of      

formation also led to be defined as the material 

of era with the plastics and glass (İzgi 1999). 

Light and bright building structures that gave a 

significant feature to this period were used quiet 

in the buildings that were built during and after 

the Industrial Revolution by showing parallel 

with technologic developments (Figure 3, 4) 

(Elmalı Şen et al. 2009a). 
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Figure1. Keops Pyramid, Egypt; Porta Nigra, Trier/Germany, 186-200; Köln Cathedral, 

Köln/Germany, 1248-1880 
 

   
 

Figure 2. Farnese Palace, Rome/Italy, 1530-46; San Carlo Alle Quatro Fontane, Rome/Italy, 1665-67; 

Santa Maria Della Pace Church, Rome/Italy, 1656; Karlskirsche, Vienna/Austria, 1716 
 

   
 

Figure 3. Cyrstal Palace, London/England, 1851, Joseph Paxton; Fagus Shoe Factory, Alfed-an-der-

Leine/Germany, 1911, Walter Gropius; Bauhaus, Dessau/Germany, 1926, Walter Gropius 
 

  
 

Figure 4. Farnsworth House, lllinois/USA, 1946-51, Mies van der Rohe;  Glass House,  Connecticut/ 

USA, 1949, Philip Johnson 
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2. METHODS 

 

In this part of the study 10 samples of glass 

buildings are selected that built in both new and 

historical environments and dated after 1980s. 

Selected samples -5 in historic, 5 in modern  

texture- are firstly investigated in terms of their 

functions and the reasons of glass material 

choice. Then they are evaluated in terms of the 

heavy-light effect which they have according to 

material of façades. 

 

2.1 The Glass Building Samples in Historic 

Texture 

 

S1. The Entrance of Louvre Museum, 

Paris/France, 1980, I.M. Pei: The most recent 

addition to the Louvre was the construction of 

the glass pyramid, which functions as the 

museum’s main entrance. The glass pyramid, 

connecting elegantly to expanded galleries 

below the courtyards, allows the sunlight to 

come in on the underground floor. The modern 

addition originally received mixed reviews, as it 

contrasts sharply with the classical design of the 

surrounding buildings. But today it is generally 

accepted as a clever solution which has given 

the museum a spacious central entrance without 

the need to touch the historic patrimony (Figure 

5) (http://www.aviewoncities.com/louvre.htm, 

2011).  

 

S2. The Museum of Art, Lille/France, 

1997, Jean Marc Ibos, Myrto Vitart: The site 

is dominated by the existing historic building, 

the old palace, which is formed in a 

symmetrical, classical ‘C’ plan. Ibos and 

Vitart’s response to the dominant Beaux Arts 

palace is to create the missing fourth elevation 

as a largely transparent wing set to one side of, 

but adjacent to the central courtyard, in the form 

of a full-height glass-clad elevation. According 

to the architects, “The building is a mirror of 

reality. It is a reflector that explores the meaning 

of presence, materality, absence and tests our 

sense of place”. The net effect is that the wall 

appears as an incredibly minimal surface, a 

unified sheet of translucency, rather than simply 

being the elevation to the extention (Figure 6) 

(Richards 2006). 

 

S3. The Dome of Reichstag Parliament 

Building, Berlin/Germany, 1999, Norman 

Foster: The current Reichstag dome is a glass 

dome constructed on top of the rebuilt Reichstag 

building in Berlin. It was built to symbolize the 

reunification of Germany. The distinctive 

appearance of the dome has made it a prominent 

landmark in Berlin. Foster's dome is a gleaming 

metal and glass structure with a ramp that spirals 

up to a roof terrace with 360-degree views of 

central Berlin. The dome overlooks the debating 

chamber for the Bundestag and a central 

mirrored cone draws light into the plenary 

chamber (http://www.galinsky.com/reichstag, 

2011). The dome is integrated very well with the 

old building functional and physical as well as 

semantic. Although it was built with material 

and construction system in contrast to the 

historic building, it is highly compatible with it 

in terms of proportion and size (Figure 7). 

 

S4. Nelson Atkins Museum of Art, 

Kansas/USA, 2007, Steven Holl: The 

expansion of the museum fuses architecture with 

landscape to create an experiential architecture. 

The new addition engages the existing sculpture 

garden, transforming the entire Museum site into 

the precinct of the visitor’s experience. As 

visitors move through the new addition, they 

will experience a flow between light, art, 

architecture and landscape, with views from one 

level to another, from inside to outside. Rather 

than an addition of a mass, the new elements 

exist in complementary contrast with the 

original 1933 classical ‘Temple to Art’: New 

building is defined as transparent/opaque, 

light/heavy, meshing/hermetic, unbounded/ 

bounded, views to landscape/inward views, open 

circulation/directed circulation and transparent 

lenses/single mass (Figure 8) 

(http://www.archdaily.com/ 4369/the-nelson-

atkins-museum-of-art-steven-holl-architects, 

2011). 
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S5. The History Museum, 

Bern/Switzerland, 2009, MLZD: The          

expansion creates a multileveled dialogue      

between old and new architecture. New annex 

includes two main elements: an exhibition hall 

and a monolithic six-story structure. The      

massive concrete walls of the new wing give the 

south, east, and west elevations a fortified      

appearance in keeping with the older museum. 

On the north elevation, a flat, fully glazed     

curtain wall helps frame the public plaza and 

spectacularly reflect its surroundings. The fully 

glazed curtain wall wrapping the north elevation 

seems to reveal the cut surface of the massive 

rock as if it were a gemstone. On sunny days, it 

reflects the museum facade opposite, and from a 

point of view parallel to the glass panels, it even 

completes the older building’s design by turning 

it into a symmetrical composition. The architects 

have succeeded in creating an extension that 

both responds to the late 19th -century museum 

and competes with it (Figure 9) 

(http://archrecord.construction.com, 2011). 

 

2.2 The Glass Building Samples in    

Modern Texture 

 

S6. Kunsthaus, Bregenz/Austria, 1991, 

Peter Zumthor: The art museum is a 

mysterious translucent monolith, was concieved 

as a ‘museum of daylight’. According to 

Zumthor, ‘It is made of glass and steel and a cast 

concrete stone mass which endows the interior 

of the building with texture and spatial 

composition. From the outside, the building 

looks like a lamp. It absorbs the changing light 

of the sky, the haze of the lake, it reflects light 

and colour and gives an intimation of its inner 

life according to the angle of vision, the daylight 

and the weather’. The facade consists of etched 

glass shingles with several functions: they lend 

the building's main body lightness with their 

transparency, insulate against cold and heat and 

form an essential part of the lighting 

arrangement for the building. The facade was 

designed as a self-supporting construction, 

completely independent from the actual building 

(Figure 10) (http://www.kunsthaus-

bregenz.at/ehtml/k_arch.htm, 2011). 

 

S7. Rose Center of Earth and Space, 

NY/ABD, 2000, Polshek Partnership: The 

center is the new premiere high-tech museum 

and planetarium facility of the American 

Museum of Natural History. It housed in a glass 

cube containing the spherical Space Theater, 

which incorporates high-resolution fulldome 

video to create space shows. It consists of a   

six-story high glass cube enclosing a 27m 

illuminated sphere that appears to float— 

although it is actually supported by truss work. 

James Polshek has referred to this work as a 

“cosmic cathedral” (http://mimoa.eu/projects, 

2011). It is highly effective with its entirely 

glass façades due to its sizes and sense of 

absence (Figure 11). 

 

S8. Sendai Mediatheque, Sendai/Japan, 

2001, Toyo Ito & Associates: With the 

intentions of designing a transparent cultural 

media center that is supported by a unique 

system to allow complete visibility and 

transparency to the surrounding community, the 

Mediatheque is revolutionary in it’s engineering 

and aesthetic. This striking visual quality that is 

one of the most identifiable characteristics of the 

project is comprable to large trees in a forest, 

and function as light shafts as well as storage for 

all of the utilities, networks and systems. Each 

plan is free form, as the structural column 

lattices are independent of the facade and 

fluctuate in diameter as they stretch from floor 

to floor. The tree-like nature of the metal 

columns of the Mediatheque are continuous with 

the natural surroundings of the area, as the 

design is found on a street lined with trees. The 

building changes along with the seasons, its 

openness reflective of the summer green and 

also the streets during winter (Figure 12) 

(http://toyo-ito.mr926.me/2011/sendai-

mediatheque-toyo-ito, 2011). 
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Figure 5. The Entrance of Louvre Museum, Paris/France, 1980, I.M. Pei 
 

   
 

Figure 6. The Museum of Art, Lille/France, 1997, Jean Marc Ibos, Myrto Vitart 
 

   
 

Figure 7. The Dome of Reichstag Parliament Building, Berlin/Germany, 1999, Norman Foster 
 

  
 

Figure 8. Nelson Atkins Museum of Art, Kansas/USA, 2007, Steven Holl 
 

  
 

Figure 9. The History Museum, Bern/Switzerland, 2009, MLZD 
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S9. Kanagawa Institute of Technology 

Glass Building, Kanagawa/Japan, 2007, 

Junya Ishigami: A white forest in a grey field, 

Kanagawa Institute of Technology is a building 

designed to almost disappear. The lines between 

indoors and out are blurred in the crystalline 

building studio and workspace. With floor-to-

ceiling glass, the building is totally transparent, 

giving students an incredibly bright space in 

which to work during the day, and turning it into 

a veritable art installation at night. The structure 

presents another round in the architect’s ongoing 

contest with gravity. The forest comprises 305 

slender steel 5m-high columns, irregularly 

orientated and distributed throughout the space, 

while the field from which they rise is a 

distorted square bed of concrete, 47m by 46m, 

slightly raised above the surrounding bitumen. 

Inside, supportive columns are arranged to 

subtly define ‘zones’ of the building without 

walling them in and cutting them off from the 

rest of the space and all of that natural light 

(Figure 13) (http://weburbanist.com, 2011). 

 

S10. Basque Health Department      

Headquarters, Bilbao/Spain, 2008, Coll-

Barreu Arquitectos: The formerly building was 

in need of an energy-efficient update, but rather 

than tearing down the whole building and    

starting anew. Architects gave the existing 

building a faceted glass façade that not only  

insulates the building, brightens it up and       

enables ventilation, but also makes a dramatic 

street-side statement. The unusual shape of the 

facade was partially the result of strict city    

zoning rules. A double facade solves not only 

zoning rules requirements but also energetic, 

fire-resistant and acoustic insulation ones. This 

element allows breathing the building. In the 

other hand, that folded element produces       

multiple views of the city, and changing its    

appearance depending on the point of view, the 

hour and the season. The objective of this      

element is introducing the mutability (Figure 14) 

(http://weburbanist.com, 2011). 

 

 

 

3. FINDINGS 

 

Heaviness-lightness effects of façades of 
the samples given above (Figure 7-16) are 
evaluated in terms of their façade surfaces, 
material surfaces and transparency-opacity 
status (Table 1). According to the evaluation,  

 
• Buildings which are permeable and 

transparent because of their flat and pure 
façade surfaces and colourless glass façades 
are perceived as lighter than the others (S1, 
S3, S7, S8 and S9). 
 

• Buildings that are translucent and semi-
transparent beceause of their coloured glass 
surfaces are perceived as neither heavy nor 
light although their façade surfaces are flat 
(S4, S6). 

 
• It is expected that the buildings will be 

perceived as heavy because of they are 
opaque due to their glass surfaces are 
coloured. Nevertheless they reflect the 
opposite buildings because of their flat and 
glass façades. So they are perceived as 
neither heavy nor light (S2, S5). 

 
Although their façades are covered with 

glass if the façades of buildings are vaulted or 

movable and the glass surfaces are coloured then 

they are perceived as heavy (S10). 

 

4. CONCLUSION 
 

Heavy-light contrast in architecture is more 
related with material and structure. The lightness 
tendency that emerges as a result of new 
searches in architecture is realized through the 
technologic developments and architecture is put 
forward which is much lighter than the old one. 
 

A result like following arises when the 
examples are evaluted in the content of this 
study in terms of glass and lightness. If a 
building’s surface has more faulted and movable 
structure, it displayes a heavy appearance, 
although its all façades are entirely glass. At the 
same time opacity is dominated instead of 
transparency in some buildings depending on 
the character of used glass such as reflective 
glass, mirror glass and etc., although the façade 
is built with glass.  
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Figure 10. Kunsthaus, Bregenz/Austria, 1991, Peter Zumthor 
 

  
 

Figure 11. Rose Center of Earth and Space, NY/ABD, 2000, Polshek Partnership 
 

   
 

Figure 12. Sendai Mediatheque, Sendai/Japan, 2001, Toyo Ito & Associates 
 

  
 

Figure 13. Kanagawa Institute of Technology Glass Building, Kanagawa/Japan, 2007, Junya Ishigami 
 

   
 

Figure 14. Basque Health Department Headquarters, Bilbao/Spain, 2008, Coll-Barreu Arquitectos
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Table 1. Heaviness-lightness effect of façades of samples that located both in historic and modern texture 
 

  
Located 

environment 
Façade 
surface 

Material  
(glass) 
surface  

Transparency-opacity  
status  
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S1 

 

 

○  

 

 ○ 

 

 ○    ○    ● 

S2 

 

 

○  

 

 ○ 

 

○   ○     ●  

S3 

 

 

○  

 

 ○ 

 

 ○    ○    ● 

S4 

 

 

○  

 

 ○ 

 

○    ○    ●  

S5 

 

 

○  

 

 ○ 

 

○   ○     ●  

S6 

 

 

 ○ 

 

 ○ 

 

○    ○    ●  

S7 

 

 

 ○ 

 

 ○ 

 

 ○    ○    ● 

S8 
 

 

 ○ 

 

 ○ 

 

 ○    ○    ● 

S9 

 

 

 ○ 

 

 ○ 

 

 ○    ○    ● 

S10 

 

 

 ○ 

 

○  

 

○   ○    ●   

 
The said buildings become transparent and light 

only at night when they are illuminated from 

interior. Colour and translucency even mostly 

give weight to buildings rather than lightness. 

However the coloured glass is permeant, it is 

very effective on a building with glass façade 

that loses its lightness due to its character of 

translucent. For this reason it is not enough only 

to cover the façade with glass for providing the 

visual lightness. To organize the façade as 

flat/pure as possible, to use colourless glass and 

to increase the permeability are the ways that 
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will contribute to increase the lightness effect of 

glass. Because glass reaches the lightness effect 

in real terms when it meets with light –natural or 

artificial-. It reaches the top level of both        

materialistic and metaphoric lightness when the 

permeability in other words integrity of interior-

exterior is provided by making the feel of      

absence. Therefore, it can be said that the key of 

lightness of a building is the meeting of glass 

and light in other words transparency in the 

building. 
 

REFERENCES 
 

Conrads, U. (1991). 20. yy. Mimarisinde 

Program ve Manifestolar, Şevki Vanlı 

Mimarlık Vakfı Yayınları, İstanbul.  

 

Elmalı, D. (2005). Mimaride Saydamlık- 

Opaklık Kavramları ve Cephelerin 

Algılanmasına Etkileri, Yüksek Lisans 

Tezi, KTÜ Fen Bilimleri Enstitüsü, 

Trabzon. 

 

Elmalı Şen, D. (2009). Mimarlıkta Algılama ve 

Anlamlandırma (Düzanlam/Yananlam) 

Bağlamında Saydamlık ve Opaklık 

Kavramları Üzerine Bir Araştırma, 

Doktora Tezi, Trabzon. 

 

Elmalı Şen, D., Candaş Kahya, N., Midilli Sarı, 

R. and Sağsöz, A. (2009)a. The Evolution 

of Glass in Architecture: Transformation 

From Material to Skin of Building. 

SERES 2009: I. International Seramic, 

Glass, Porcelain Enemal, Glaze and 

Pigment Congress, Papers Book 329-337, 

12-14, Eskişehir. 

 

Elmalı Şen, D., Sağsöz, A., Midilli Sarı, R. ve 

Candaş Kahya, N. (2009)b. Tarihi Çevre 

İçinde Saydamlık Uygulamaları ve 

Anlamları. V. Uluslararası Sinan 

Sempozyumu: Tarihsel Alanlarda Tasarım 

Dili, Bildiriler Kitabı 133-144, Edirne. 

 

 

Göker, K.M. (2006). Mimari Yapılarda 

Saydamlık ve Mekan Tasarımında Işık 

Kontrolü, Sanatta Yeterlik Tezi, MSGSÜ, 

Fen Bilimleri Enstitüsü, İstanbul. 

 

Hasol, D. (1995). Ansiklopedik Mimarlık 

Sözlüğü, 2. Baskı, YEM Yayınevi, 

İstanbul. 

 

İzgi, U. (1999). Mimarlıkta Süreç Kavramlar-

İlişkiler, YEM Yayınları, İstanbul. 

 

Kortan, E. (1986). XX. Yüzyıl Mimarlığına 

Estetik Açıdan Bakış, Yaprak Yayınevi, 

İstanbul. 

 

Mutlu, B. (1996). Mimarlık Tarihi Ders Notları 

1, 1. Basım, Mengitan Matbaacılık. 

 

Richards, B. (2006). New Glass Architecture, 

Laurence King Publishing, China. 

 

Roth, L.M. (2000). Mimarlığın Öyküsü, Öğeleri, 

Tarihi ve Anlamı, Kabalcı Yayınevi, 1. 

Basım, İstanbul. 

 

Turani, A. (1995). Dünya Sanat Tarihi, 5. 

Basım, Remzi Kitabevi, İstanbul. 

 

Türkseven, İ. (1999). Mimarlıkta Camın 

Tarihsel Gelişim Serüveni, Ege Mimarlık, 

29, 18-22. 

 

Velioğlu, A. (1992). Tarihi Çevre İçinde Mimari 

Tasarım ve Süreci Üzerine Bir Araştırma, 

Doktora Tezi, KTÜ Fen Bilimleri 

Enstitüsü, Trabzon. 

 

 
 Bern history museum, 

http://archrecord.construction.com, 

[accessed 15.09.2011] 

 

Hafif, ağır, http://www.tdk.gov.tr, [accessed 

05.09.2011] 

 



Anadolu Üniversitesi Bilim ve Teknoloji Dergisi - A 13 (2) 

                                                  Uygulamalı Bilimler ve Mühendislik 
 

114 

Kanagawa institute, Basque health department, 
http://weburbanist.com, [accessed 
15.09.2011] Kunsthaus, 
http://www.kunsthaus-
bregenz.at/ehtml/k_arch.htm, [accessed 
20.09.2011] 

 
Louvre pyramid, 

http://www.aviewoncities.com/paris/louvr
e.htm, [accessed 15.09.2011] 

 
Nelson atkins museum, 

http://www.archdaily.com/4369/the-
nelson-atkins-museum-of-art-steven-holl-
architects, [accessed 20.09.2011] 

 
Reichstag dome, 

www.galinsky.com/buildings/reichstag, 
[accessed 15.09.2011] Rose center of 
space and earth, http://mimoa.eu/projects, 
[accessed 20.09.2011] 

 
Sendai mediatheque,                        http://toyo-

ito.mr926.me/2011/sendai-mediatheque-
toyo-ito, [accessed 15.09.2011] 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (North America General Purpose)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




