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ANALYSIS OF THE ALUMINIUM CURTAIN WALL DESIGN AND 

CONSTRUCTION PROCESS – CURRENT STATUS IN TURKEY 

SUMMARY 

Curtain wall systems have become complex systems nowadays due to distinct design 

approaches, increase of the requests regarding performance requirements, raised 

expectations about budget, manufacturing and installation techniques. Thereby, these 

demands affect the curtain wall design and construction process as well. The process 

includes many significant considerations from material selection, system selection, 

manufacturing, installation techniques and so forth. To obtain a satisfied curtain wall 

design and applications, it is necessary that an interdisciplinary collaboration between 

stakeholders in the process is realized. The responsible stakeholders should involve 

the process at the right time. Otherwise, permanently encountering with revisions and 

unsatisfactory curtain wall applications may be inevitable. The late involvement of the 

respective stakeholders can cause an ignorance of many significant issues and thus 

revisions, which result in serious money and time loss. Therefore, this study is realized 

in order to prevent those problems. Curtain wall design and construction process is 

determined as a field of study. The purpose of the study is to define precisely the 

curtain wall design and construction process and make a proposal for the collaboration 

of the stakeholders in the process. In addition, it is aimed to analyze the curtain wall 

design and construction process in Turkey. The study consists of four stages. 

Before the analysis of the curtain wall design and construction process, it is necessary 

to analyze the curtain wall systems to be able to make a more accurate analysis about 

the process. Thereby, in the first stage, curtain wall systems are investigated. 

Performance requirements and materials of curtain wall systems are described. After 

that, curtain wall systems are classified according to design methods and selection 

criteria in this stage. 

After the analysis of curtain wall systems, curtain wall design and construction process 

is defined by literature research in the second stage. First of all, responsible 

stakeholders are explained and then sub-phases of curtain wall design and construction 

process are expressed. Furthermore, the work items in the sub-phases of the process 

and the order of the sub-phases are supported by interviews made with the stakeholders 

in Turkey.  

In the third stage, a proposal for the collaboration of stakeholders in each phases of the 

curtain wall design and construction process are made with the help of the data 

obtaining from the previous stage and as well as interviews made with stakeholders in 

Turkey. By this means, interrelation between stakeholders and involvement of them in 

the phases of curtain wall design and construction process are presented. 

In the fourth stage, curtain wall design and construction process in Turkey is analyzed. 

Web research and semi-structured interviews are used as methods for this analysis. 

Owing to only reaching the services of facade consultant communities and façade 

companies on their websites, web research is made about them. On the other hand, 
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semi structured interviews are made with one architect, five facade consultant 

communities, two facade companies and one system supplier in order to get 

information about their roles and responsibilities, their collaboration between other 

stakeholders and general deficiencies and most common problems in the process. The 

proposal for the collaboration of the stakeholders in curtain wall design and 

construction process presented in Chapter 3 is used as a guide while evaluating the 

process in Turkey and the differences from the suggestion are presented in this section. 

The purpose of the study is to create a guide for the stakeholders in curtain wall design 

and construction process and the students who intent having a career in this sector. In 

addition, it is aimed to raise the awareness of the stakeholders and related bodies about 

the shortcomings of the process in Turkey. 
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GİYDİRME CEPHEHERİN TASARIM VE YAPIM SÜRECİNİN ANALİZ 

EDİLMESİ VE TÜRKİYE’DEKİ DURUMUN DEĞERLENDİRİLMESİ 

ÖZET 

Giydirme cepheler, farklı tasarım yaklaşımlarıyla, cephelerden beklenilen performans 

gereksinimlerinin artışıyla, düşük enerji tüketimi gereksinimlerinin artışıyla, maliyet, 

üretim ve montaj ile ilgili beklentilerin artışıyla ve teknolojinin ilerlemesiyle hızlı bir 

şekilde gelişmekte ve daha karmaşık sistemlere dönüşmektedir. Günümüzde ısıtma, 

soğutma, havalandırma gibi mekanik sistemler giydirme cephe sistemi içerisinde 

çözülebilmektedir. Bu sayede yerden kazanç sağlanabilmektedir. Bunun yanında 

giydirme cephelere entegre edilen fotovoltaikler ile binanın enerji tüketiminin tamamı 

veya bir kısmı karşılanabilmektedir. Giydirme cephelerin mekanik, elektrik gibi farklı 

bina disiplinleri ile entegre edilebilmesi sonucunda giydirme cephe sistemleri bina 

kabuğu işlevinin dışında farklı fonksiyonlara da hizmet vermektedir. 

Cepheler binanın enerji tüketiminde en etkili faktörlerden birisidir. Cephede seçilen 

malzemelerin performans özellikleri diğer bina sistemlerinin tasarımını 

etkilemektedir. Binadaki mekanik sistemlerin enerji tüketimi hesapları ve buna bağlı 

olarak mekanik donanımın büyüklügü ve dağılımı, cephede kullanılan malzemelerinin 

performans özelliklerine (ısı iletkenlik, gölgelendirme faktörü, ısı direnci, etc.) göre 

gerçekleştirilmektedir. Yani, binanın mekanik sisteminin ve cephe sisteminin tasarımı, 

mimar ve makine mühendisinin optimizasyonu sonucunda tamamlanmalıdır.  Örneğin, 

sıcak bir iklimde ısı iletkenlik katsayısı yüksek bir malzeme seçilirse yaz aylarında 

bina çok fazla ısınacağından dolayı mekanik sistemlerin soğutma yükleri fazla 

olacaktır. Daha sonra, cephede ışık geçirgenliği düşük bir malzeme seçilirse bu kez de 

iç mekanlarda doğal aydınlatmasının yetersiz olmasından dolayı yapay aydınlatma için  

daha fazla elektrik enerjisi harcanmaktadır. Bu yüzden, cepheyle ilgili kararlar 

verilirken cephenin statik, mekanik, elektrik gibi diğer bina sistemleriyle entegrasyonu 

aşamasında ilgili paydaşların işbirliği içerisinde çalışarak optimizasyon yapmaları 

gerekmektedir.  Bu nedenlere bağlı olarak, gereksinimleri ve beklentileri karşılayan, 

başarılı tasarım ve uygulamalar gerçekleştirmek çalışmaların süreç içerisindeki 

paydaşlarla işbirliği içerisinde yürütülmesi ve paydaşların sürece doğru zamanda 

katılımıyla mümkün olabilmektedir. Aksi halde, süreç içerisinde geriye dönüşlerin 

yapılması ya da beklenen performans gereksinimlerini karşılamayan cephe 

sistemlerinin tasarımı ve uygulaması kaçınılmaz olabilmektedir.  İlgili uzmanların 

sürece doğru zamanda dahil edilmemeleri pek çok önemli konunun göz ardı 

edilmesine ve projelerde sonradan ciddi revizyonlar yapılmasına neden 

olabilmektedir. Bu tür durumlar ise ciddi anlamda hem zaman hem de maliyet kaybına 

neden olmaktadır. Bu çalışma, sözü edilen sorunların yaşanmasını önlemek adına, 

giydirme cephelerin tasarım ve yapım sürecinin tanımlayarak bu süreçte rol alan 

paydaşlar arasında gerçekleştirilmesi gereken işbirliği ile ilgili bir öneri geliştirmek 

amacıyla gerçekleştirilmiştir. Bunun yanında, Türkiye’de bu sürecin nasıl 

yürütüldüğünü inceleyerek sürecin eksikliklerini ortaya koyup paydaşların ve ilgili 

kurumların konuyla ilgili farkındalıklarını artırmak  bu çalışmanın diğer hedeflerinden 

birisidir. 



xxii 

 

Çalışma kapsamında, giydirme cephelerin tasarım ve yapım sürecinin alt aşamaları ve 

bu aşamalarda rol alan paydaşlar tanımlanarak, istek ve gereksinimleri karşılayan 

cephe tasarımları ve uygulamaları için bu süreçte paydaşlar arasında nasıl bir işbirliği 

olması gerektiği önerilmiştir. Daha sonra Türkiye’de giydirme cephe tasarım ve yapım 

süreci analiz edilmiştir. Çalışma dört aşamadan oluşan bir süreç takip edilerek 

gerçekleştirilmiştir. 

Giydirme cephelerin tasarım ve yapım sürecinin daha doğru bir şekilde 

incelenebilmesi için öncelikle giydirme cepheler hakkında bilgi edinilmesi 

gerekmektedir. Bu nedenle çalışmanın ilk aşamasında, literatür araştırması ile 

giydirme cephe sistemleri analiz edilmiştir. Bu aşamada ilk olarak giydirme cephelerin 

yapısal bütünlük, hava geçirmezlik, su sızdırmazlık, yangına dayanım, gün ışığı ve 

güneş kontrolü gibi performans gereksinimleri tanımlanmıştır. Ayrıca, bu performans 

gereksinimlerini sağlamak için takip edilen standartlar ve bu gereksinimlerin talep 

edilen standartları karşıladığını kanıtlamak için gerçekleştirilen test standartları 

açıklanmıştır. Giydirme cephelerde kullanılan cam malzemeleri hakkında bilgi 

verildikten sonra, giydirme cepheler tasarım metodlarına göre tek kabuklu cepheler, 

çift kabuklu cepheler ve entegre edilmiş cepheler olarak üç aşamada sınıflandırılarak 

detaylı bir şekilde analiz edilmiştir. Daha sonra, giydirme cephelerin seçilen duvar 

tipine (özel veya standart) ve montaj türüne (çubuk veya panel sistemler) göre 

sınıflandırılmasıyla uygulanabilirlikleri açısından karşılaştırmalar yapılarak giydirme 

cephelerin analiz aşaması tamamlanmıştır.  

Çalışmanın ikinci aşamasında, literatür araştırması ve süreç içerisinde rol alan 

paydaşlarla gerçekleştirilen yarı yapılandırılmış görüşmelerle giydirme cephelerin 

tasarım ve yapım sürecinde rol alan paydaşlar ve bu sürecin alt aşamaları ortaya 

konularak giydirme cephelerin tasarım ve yapım süreci analiz edilmiştir. Öncelikle bu 

süreçte rol alan paydaşların görev ve sorumlulukları tanımlanmıştır. Daha sonra, 

giydirme cephe tasarım ve yapım sürecinin alt aşamalarında gerçekleştirilmesi gereken 

iş kalemleri detaylı bir şekilde açıklanmıştır. Bu sürecin alt aşamalarının sırası ve bu 

aşamalarda yapılması gereken iş kalemleri literatür çalışmalarının yanında bu süreçte 

aktif rol alan paydaşlarla gerçekleştirilen yarı yapılandırılmış görüşmelerle de 

desteklenmiştir. 

Üçüncü aşamada ise literatür araştırmasından ve süreç içerisindeki paydaşlarla yapılan 

karşılıklı görüşmelerden elde edilen verilerin sentezlenip analiz edilmesiyle, giydirme 

cephelerin tasarım ve yapım sürecinin her aşamasında paydaşlar arasında olması 

gereken işbirliği ile ilgili bir öneri getirilmiştir. 

Çalışmanın dördüncü aşamasında ise Türkiye’deki süreç analiz edilmiştir. Bu aşamada 

ilk olarak verdikleri hizmetler hakkında bilgiye erişilebilen cephe danışmanlarının ve 

cephe firmalarının internet siteleri taranmıştır. Giydirme cephe tasarım ve yapım 

sürecinin başından sonuna kadar sürece dahil oldukları için giydirme cephe 

danışmanlarına daha çok önem verilmiştir. Cephe danışmanlarının ve cephe 

firmalarının internet sitelerinin taranması ile hem bu paydaşların görev ve 

sorumlulukları hem de Türkiye’deki süreçte gerçekleştirilen iş kalemleri hakkında 

bilgi edinilmiştir. Daha sonra, bu süreçte aktif rol alan paydaşlarla yarı yapılandırılmış 

görüşmeler gerçekleştirilmiştir. Bu kapsamda bir mimar, beş cephe danışmanı, iki 

cephe firması ve bir sistem üreticisi ile yarı yapılandırılmış görüşmeler 

gerçekleştirilmiştir. Türkiye’deki süreç incelenirken üçüncü bölümdeki çalışma bir 

rehber niteliğinde kullanılmıştır. Yarı yapılandırılmış görüşmelerle paydaşlardan 

Türkiye’deki sürecin eksiklikleri, süreç içerisinde en çok karşılaşılan problemler ve bu 
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eksikliklerin ve problemlerin nasıl giderilebileceğine yönelik çözüm önerileri 

hakkında bilgi edinilmiştir. Türkiye’deki süreç değerlendirilirken bu sürecin üçüncü 

bölümde önerilen giydirme cephe tasarım ve yapım sürecinden farklılıkları ortaya 

konulmuştur. 

Bu çalışmanın giydirme cephe sektöründe rol alan paydaşlar ve bu sektörde kendini 

geliştirmeyi düşünen öğrencilere yol gösterici bir kaynak olması hedeflenmektedir. 

Ayrıca, Türkiye’deki giydirme cephe tasarım ve yapım sürecinin de analiz edilmesiyle  

bu sürecin eksikliklerine dikkat çekilerek paydaşların ve ilgili kurumların süreçteki 

sorunlar hakkında farkındalıklarını artırmak amaçlanmaktadır.  
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1 

1.  INTRODUCTION 

In this section, firstly, the problem, which is a starting point of this study, and the 

hypothesis are introduced. After that, the scope and objectives of the study are 

expressed. Finally, the methodology of the study is explained in this part of the thesis. 

1.1 Problem Statement 

In recent years, especially with the increase number of high-rise buildings, there have 

been a growing demand for low energy consumption and high comfort level of indoor 

spaces in the overall building concept. For that purpose, the building facade is the most 

critical part of the building. A facade must be temporarily adaptive to adjust the interior 

climate conditions to an expected comfort level. Accordingly, it is expected nowadays 

that a facade must not only ensure the insulation requirements but also must be active 

to adjust itself according to heat and daylight transmittance. Even sometimes, facades 

can generate and store energy in accordance with the demands of occupants. Indeed, 

it is necessary that some functions such as sun protection and transparency must 

permanently be adaptive according to sun position in order to obtain optimal amount 

of daylight and prevent overheating. In addition, more building services have started 

to be integrated into the facade. Ventilation devices as decentralized units with supply 

and exhaust air, heat recovery, energy generation systems can be combined with 

building facade. To establish this mechanism, it is required to execute a team work 

with experts on varies issues as mentioned above.  

Nowadays, there have been new developments in the field of materials and 

construction techniques depending upon technological improvements and demands of 

occupants. There is a wide range of materials with different performance 

characteristics. While making a material selection, it will be better to consult an expert 

to make the best selection for project demands and requirements. For instance, if 

photovoltaic cells are used in building facade instead of aluminium as shading devices, 

energy generation can be provided in addition to the shading. By this means, energy 

generation and shading effects are supplied simultaneously.  
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Curtain wall systems have recently become complex systems in line with demands of 

complex design approaches, increased expectations of facade performance 

requirements, budget, production and installation techniques depending on 

technological improvements. As mentioned above, there are many issues that should 

be considered in the facade design and construction process so it is necessary to follow 

a well-defined curtain wall design and construction process in order to get satisfied 

results at the end. During the facade design and construction process, an 

interdisciplinary cooperation with experts on different fields that stated above is 

inevitable in order to get results meeting requirements and expectations. On the 

contrary, encounter backtracks or unsatisfactory facade design and implementations 

may become unavoidable. Moreover, the late involvement of respective experts in the 

process can cause an ignorance of many significant issues and subsequently radical 

changes on project, which result in money and time consuming seriously.  

1.2 Hypothesis 

There are many issues that should be considered during the curtain wall design and 

construction process as explained above. Depending on design methods, curtain wall 

systems consists of many components such as cover caps, mullions, transoms, glazing 

parts, isolator, gaskets, etc. and different stakeholders such as architect, façade 

consultant community, system provider, façade builder, etc. are responsible for the 

design and construction of these components. However, cooperation is required 

between these stakeholders to be able to act in accordance with a common goal of all 

stakeholders in the process. Unfortunately, a number of problems are encountered in 

Turkey due to the lack of the relationship of the stakeholders or their late involvement 

of the process. These problems are unfeasible design demands, ignorance of some 

significant issues, unnecessary detail solutions, unsuitable material selection for 

relevant climate region, cracks owing to wrong applications, and so forth, which are 

proved in Chapter 5 as a result of interviews with stakeholders in Turkey. Therefore, 

it is necessary to analyze the curtain wall design and construction process in Turkey 

and present the deficiencies of the process for eliminating them. 
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1.3 Scope of the Study and Objectives 

The curtain wall design and construction process contains many significant 

considerations from material selection, system selection, manufacturing, installation 

techniques and so forth as mentioned above. To obtain a satisfied curtain wall design 

and applications, it is required to follow a well-defined design and construction process 

and to make an interdisciplinary collaboration between stakeholders of this process as 

well. This study is realized to analyze the curtain wall design and construction process 

and assess the process in Turkey. By this means, the deficiencies of the process in 

Turkey are put forward and some recommendations are presented in order to eliminate 

these shortcomings. Hence, curtain wall design and construction process is determined 

as a field of study. It is aimed that this study assists the stakeholders who have a role 

in curtain wall design and construction process and the students who think having a 

career in this sector. The study consists of six stages as shown in Figure 1.1. 

In the first stage, curtain wall systems are analyzed by literature research to be able to 

make a more accurate analysis about curtain wall design and construction process at 

later stage. After presenting performance requirements of curtain wall systems, 

materials of them are described. After that, curtain wall systems are classified 

according to design methods and selection criteria. 

After the analysis of curtain wall systems, curtain wall design and construction process 

is defined in the second stage by literature research and interviews made with the 

stakeholders in the process in Turkey. Firstly, stakeholders with their responsibilities 

are explained and then the sub-phases of the process are expressed. Furthermore, the 

work items in the sub-phases of the process and the order of the sub-phases are 

supported by interviews made with the stakeholders in Turkey.  

In the third stage, the collaboration of stakeholders in each phase of the curtain wall 

design and construction process are presented with the help of the data obtained from 

the previous stage and as well as the interviews made with stakeholders in Turkey. By 

this means, interrelation between stakeholders and involvement of them in the phases 

of curtain wall design and construction process are presented with figures. 

In the fourth stage, curtain wall design and construction process in Turkey is analyzed. 

Web research and semi-structured interviews are used as methods for this analysis. 

Web sites of facade consultant communities and facade companies are investigated in 
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order to get information about their services. Facade consultant communities are 

particularly highlighted since they generally involve the curtain wall design and 

construction process from beginning to end. On the other hand, semi structured 

interviews are made with architect, façade consultant communities, façade firms and 

system supplier. Separated questionnaire forms are prepared for each stakeholder in 

Turkey in order to get information about responsibilities of stakeholders, their 

collaboration between them and general deficiencies and most common problems in 

the process. 

1.4 Methodology 

The methods used in this study are literature research, market survey and semi-

structured interviews. Curtain wall systems are analyzed by literature research. While 

analyzing the curtain wall design and construction process, it is benefited from 

literature research and semi-structured interviews. Stakeholders and the phases of 

curtain wall design and construction process are defined by means of literature 

research. Collaboration of stakeholders is analyzed by means of literature research and 

semi-structured interviews. On the other hand, the process in Turkey is analyzed by 

market survey and semi structured interviews with stakeholders in the process in 

Turkey. Questionnaire forms prepared for semi structure interviews are reached from 

Appendix A. 
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Figure 1.1:  Study process. 
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2. CURTAIN WALL SYSTEMS  

In this section, curtain wall systems are analyzed for further studies. First of all, an 

information about definition and development process of curtain wall systems is given. 

Then, performance requirements are expressed. Later, main glazing types of curtain 

wall systems are explained. After that, curtain wall systems are classified according to 

design methods and selection criteria of them are presented. 

2.1 Definition and Developments of Curtain Wall Systems 

Curtain walling is a vertical building enclosure which supports only its own weight 

and the environmental forces acting on it. Curtain walls are not integrated with the 

building main structure; in other words, dead loads and live loads are not transferred 

by means of curtain walls to the foundations (Kawneer White Paper, 1999). Curtain 

wall is defined as thin, usually aluminium-framed wall, containing in-fills of glass, 

metal panels, or thin stone. The frame is attached to the building structure and does 

not carry the loads of building structure. The environmental forces of the curtain wall 

are transferred to the building structure (Vigener and Brown, 2012). 

Considering the historical development of building envelope, the first curtain wall 

system was applied at a bank office in Philadelphia  in 1820. Afterwards, Crystal 

Palace designed by Joseph Paxton in 1851 is the first significant sample introducing 

the concept of curtain wall system into the world. This system has consisted of many 

glass pieces insertted between cast iron sticks (Begeç and Savaşır, 2004). 

At the beginning of  20th century,  the light weight and non-load bearing curtain wall 

system has been started to be preferred instead of massive load-bearing wall in the 

building envelope design. Since early 20th century, aluminium has gained a reputation 

through landmark projects of pioneer architects, such as Walter Gropius, Mies van der 

Rohe, Peter Behrens etc. Moreover, transparency, translucency and reflection 

properties of glass has been a focus of interest among architects and architecture has 

been increasingly gone towards the manipulation of light, shadow, view and reflection. 

In addition, it is certain that increasing the strength and durability of glass                                    
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has led to curtain wall system to become widespread especially for the high-rise 

buildings (Doğan, 2013). 

Another influence on the developments of curtain wall systems is the post-II.World 

War. It was necessary to improve prefabrication and mass production techniques to 

provide rapid construction since there was a dramatical demand for new building 

construction system after the Second World War. Hence, metal and glass curtain wall 

systems has begun to appear on commercial and institutional buildings. In addition to 

all these, the industrial revolution, leading  the  improvements in materials and 

technology,  has  an significant effect on the developments of curtain wall system. 

Aluminium and stainless steel became more preferable as a construction material at 

that era (Begeç and Savaşır, 2004). 

The window technology has also affected the process of earliest glass curtain wall 

design. The system developers have improved the aluminium sections and integrated 

components with regard to the performance criteria of building envelope and market 

demand. Then, they have adapted the existing technology to new form (Yeomans, 

2001).  

Begeç and Savaşır (2004) stated that energy crisis in 1970 has resulted in great energy 

demand and sustainable solutions had been started to be investigated in the 

architectural design. Thus, western countries has begun to design energy-saving 

buildings. The fossil consumption has decreased while the usage of renewable energy 

resources have increased. Later, intelligient facade theories, providing heating, 

cooling, ventilation, etc. have arisen. As a result of the developments in curtain wall 

system technologies, curtain wall systems became not only  a light facade system and 

a barrier between exterior and interior but also transformed to intelligient systems 

regulating indoor comfort quality at the end of 20th century. 

2.2 Performance Criteria of Curtain Wall Systems 

Due to directly being exposed to environmental factors such as heat, water, moisture, 

solar, sound, etc., the curtain wall system acts as a protective coat between outdoor 

and indoor. The building facade should respond to changing environmental conditions 

in order to provide a comfortable and safety indoor environment for occupants, so 

curtain wall systems should have such performance criteria; structural integrity,                   
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heat control, weather tightness control, moisture control, fire control, solar control, 

sound control. 

2.2.1 Structural integrity 

Structural integrity is the primary concern of the curtain wall design since it is related 

to the life safety. In the structural design of curtain walls, it is the requirements of 

stiffness rather than strength that usually govern design. Apart from the stiffness and 

strength, adequate provision for movement constitutes a significant portion of 

structural integrity. The requirement for the restriction of the flexibility and 

accommodate movement affects greatly the structural design of curtain walls.   

There are primary loads generated by gravity, or self weight, and by wind action and 

secondary loads generated by a number of other sources such as seismic, impact, 

guard, window washing, blast, sunshades, temperature, snow/ice to be considered in 

structural design of curtain wall systems (Glass and Metal Curtain Walls, 2015). 

Structural design for wind load includes a determination of wind pressures, analysis of 

the forces in the wall as a result of these pressures and the selection/design of members 

and components to resist the loads. On the other hand, curtain walls are subjected to 

two effects in case of a seismic event. The first ones are the inertial forces induced in 

the parts of the wall itself owing to its mass. The second is the movement or sway of 

the building structure during an event. Furthermore, temperature loading is one of the 

most important environmental load factors substantially owing to solar effects. 

Changes in temperature cause movements of the curtain wall that must be 

accommodated at discrete movement joints. Temperature-induced movements cause 

particular problems with snap caps. There must be sufficient clearance between caps 

to avoid bowing or disengagement of caps owing to temperature-induced movements. 

In addition, curtain walls are subjected to short-term and long-term displacements of 

the structure owing to creep, wind and seismis force. There are movements within the 

wall assembly as well due to wind and solar loading. Inadequate provision for 

movement not ony result in increased material stress and possibly failure, but also 

results in sound, fatigue failure and weatherseal failure. Potential movements and 

consequences are shown in Table 2.1 (Glass and Metal Curtain Walls, 2015).  
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Table 2.1 : Movement generator (Glass and Metal Curtain Walls, 2015). 

Cause Movement Consequence 

Structure Slab deflection 
Closing of mullion stack 

joint, loading of anchors 

 Column shortening 
Closing of mullion stack 

joint, loading of anchors 

Wind Building sway 
Racking of framed opening, 

release of edge seals 

 Flex of mullion 
Contact with suspended 

ceilings, noise 

 
Flex of metal 

backpans 

Tension on smokeseals, 

noise on snap-through 

Seismic Lateral drift 

Racking of framed opening, 

release of infill edges, 

binding on infill corners 

Solar 

loading 
Expansion of panels 

Bowing of panel, creep 

from pockets, noise 

 Expansion of caps 
Bowing of caps, 

disengagement 

 
Expansion of 

mullions 
Movement at backpan seals 

As illustrated in Table 2.2, there are standards for the performance of structural 

integrity. Whether the performance requirement of the structural integrity is provided 

or not is inspected by some tests and these tests must be performed in accordance with 

standards as shown in the following table.  

2.2.2 Heat control  

The heat control is one of the most significant performance requirements of curtain 

walls for occupants in terms of indoor environment comfort and health. The facade 

should be resistant against overheating in summer and heat loss in winter periods. In 

addition, varieties in temperature cause condensation on building facade. If the facade 

is designed with a good thermal performance, the condensation risk will be low. 

Otherwise, condensation can cause facade deformations and health problems for 

occupants. 

Infill materials, framing, insulation behind opaque materials, insulation at framing 

members, infill connection details and the glass type are significant factors for heat 

control in curtain wall systems. Furthermore, thermal breaks are used between the 

materials and the framing to prevent heat loss as illustrated in Figure 2.1. On the other 
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hand, opaque materials consist of multiple materials, generally with a layer of air space 

and insulation attached to the frame to prevent heat transfer from inside to  

Table 2.2 : Requirement standards and test standards for structural integrity of 

curtain walls. 

 

the outside. There should be also insulation at interior faces of the horizontal and 

vertical framing members of curtain walls. Moreover, the application of insulation 

should be continuous. Heat control is required especially in spandrel areas to prevent 

condensation. As to transparent materials, they should have insulating properties with 
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the glass type (reflective, tempered, laminated, etc.), high performance coatings and 

glass assembly. It will be better to use double or triple glazing rather than single 

glazing (Boswell, 2013). In addition, the type of the gases between the panes play an 

important role for the thermal performance of the façade. Less conductive and slower-

moving inert gases such as argon and krypton begin to replace with dry air recently 

(Dogan, 2013). 

 

Figure 2.1 : Thermal break in unitized curtain wall system                                        

(Glass and Metal Curtain Walls, 2015). 

AAMA 507 can be used when producing solutions for thermal performance of the 

curtain wall and the standards for testing procedure of heat control are shown in     

Table 2.3.   

Table 2.3 : Requirement standards and test standards for heat control of curtain 

walls.  
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2.2.3 Weather tightness control  

Weather tightness means protection against both water leakage and excessive air 

infiltration. It is very significant performance requirement of the facade for indoor 

environment conditions. Weather tightness control is provided with sufficient 

provision for movement and proper joint design.  

The ‘pressure equalization’ method illustrated in Figure 2.2 is used in order to prevent 

leakage through curtain wall. This method is based on the ‘rain screen principle’. 

Winxie (2007) noted that ‘It required the provision of a ventilated outer wall surface, 

backed by drained air spaces in which pressures are maintained equal to those outside 

the wall, with the indoor face of the wall being sealed against the passage of air’           

(p. 41). The successful use of the method depends on a clear comprehension of the 

action of wind driven rain, careful detailing and proper installation. There are also 

condensation drainage provisions like condensate gutters in most of the curtain wall 

systems. They contribute to collect and drain water from the curtain wall to the exterior 

as illustrated in Figure 2.3 (Sanders, 2006). The weep holes or drainage slots should 

be strategically located and properly baffled for satisfied results. 

 

Figure 2.2 : Design concern of pressure equalized in unitized curtain wall system 

(Winxie, 2007).  
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Figure 2.3 : Drained transom and mullion in curtain wall (Url-1). 

Gaskets also are very important components of curtain wall systems preventing air and 

water leakage. There are two types of gaskets; static gaskets and dynamic gaskets as 

indicated Figure 2.4. Static gaskets are used to seal joints between fixed components, 

whereas dynamic gaskets are implemented around opening joints such as windows, 

doors and access openings. In addition, there are a wide range of cross-sections and 

polymeric materials of gaskets (CWCT, 2008).  

 

Figure 2.4 : Static and dynamic gaskets (CWCT, 2008). 

The requirement standards and the standards for testing procedure of weather tightness 

control are given in Table 2.4. 
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Table 2.4 : Requirement standards and test standards for weather tightness control of 

curtain walls. 

 

2.2.4 Moisture control 

Moisture control is another significant performance requirement of the curtain walls. 

For moisture control, it is essential to comprehend the reasons of condensation, where 

it occurs and how to minimize its potential damage. To prevent undesired damages of 

the moisture, higly efficient vapier barriers should be used besides of sealants and 
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gaskets. Within this scope, the spandrel walls require careful detailing about moisture 

control (Sanders, 2006). The detail should be designed such that when condensation 

occurres, it can be collected and drained away from the façade easily. The standards 

used in project development process and testing procedure for moisture control are 

shown in Table 2.5.  

Table 2.5 : Requirement standards and test standards for moisture control of curtain 

walls. 

 

2.2.5 Fire control 

Fire control is one of the most important performance requirements of curtain wall 

systems because it is related to life safety. Even if fire cannot absolutely be quenched, 

spread of fire should be prevented for a while with some detail solutions.  

The curtain wall must resist fire and smoke migration from floor to floor at the slab 

edge. Vision glass normally break within a few minutes in case of fire, yet the curtain 

wall must resist spreading of flame up the exterior of the wall. Fire stop and smoke 

seak are usually used in curtain walls for resistance of fire. The integrity of both of 

these elements depends on the curtain wall and backpan remaining in place in a fire 

event. A slab edge connection with fire stop and smoke seal is illustrated in Figure 2.5 

(Glass and Metal Curtain Walls, 2015).  

 

 

 

 

Figure 2.5 : Firestopping and smoke sealing (Glass and Metal Curtain Walls, 2015). 
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Fire resistant zone and the spandrel area are also significant factors for fire control. 

They prevent the direct contact with window and the flame. By this means, passage of 

the fire from one floor to another floor is prevented as indicated in Figure 2.6. As 

illustrated in Figure 2.7, there should be min. 50 cm length of fire resistant partition in 

order to prevent the spread of the flame to upper floors. In addition, for high rise 

buildings, the height of the spandrel area should be generally 100 cm. Indeed, the 

spandrel area just controls the spread of fire to a certain extent, it is not preventing that 

completely. For this reason, the sprinkler system is obligatory for high rise buildings 

(Kılıc, 2012). 

 

Figure 2.6 : The transmission of fire with and without spandrel area (Kılıç, 2012). 

 

Figure 2.7 : Fire resistant partition and the spandrel area (Kılıç, 2012). 

Curtain walls generally consist of non-combustible materials such as aluminium, glass, 

stone and minor combustible components such as sealants and gaskets allowed in non-

combustible construction. However, it is required to meet code requirements while 

others will not for some combustible panel products such as hard plastic cored 

composite panels and textured foam plastic cored panels (Glass and Metal Curtain 
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Walls, 2015). In addition, the fire control performance of curtain walls should be tested 

to see whether it can be meet the legal requirements or not. These standards used for 

testing procedure are shown in Table 2.6.  

Table 2.6 : Test standards for fire control of curtain walls. 

 

2.2.6 Daylight and solar control  

The other significant parameters in curtain wall performance criteria are daylight and 

solar control for comfort and health conditions. The level of sunlight penetrating into 

the building must be under control in order to prevent solar gain and glare. Shading 

devices and selective coating can be used for that purposes. 

Shading devices can be frequently used for sun control. The design of shading devices 

depends on the sun’s seasonal altitude and orientation. The use of horizontal louvres 

is a better solution on south elevations since these orientations receive stronger 

sunlight from a higher angle. In contrast, vertical elements perform better in blocking  

low-angle sunlight on east and west elevations. However, adjustible sun-control 

elements are more effective than fixed ones due to better account for the inherent daily 

and seasonal variability of the sun and sky. On the other hand, interior shading devices 

often accomplish daylighting strategies. There are many types of interior shading 

devices from conventional roller shades, venetian blinds, drapes and blackout screens 

to blinds located between the panes of insulated glazing unit. Interior devices are 

mostly used to control excess brigtness and glare while maintaining a view to the 

outside (Carmody et al, 2003). These shading devices can be fixed or moveable 

(motorized). Moveable ones can be controlled automatically or manually. If the sensor 

is installed on motorized shading systems, moveable systems can be controlled 
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automatically depending on the level of daylight. It is paid attention in design of 

shading devices such that entering of the sunlight into the building should be prevented 

to decrease the indoor temperature in summer while it should be allowed to increase 

the indoor temperature in winter (Atalay, 2006). 

Another solar control method is the use of a selective coating on one of the surfaces of 

the glass (usually in the cavity of an igu). The coating assits a passage of the visible 

wavelengths of light more freely than infrared wavelengths, which provides brightness 

and glare control (Url-9). 

2.2.7 Sound control 

One of the goals of curtain walls is to provide an acceptable level of noise reduction 

particularly around noisy places such as airports, railways and regions of high traffic 

density. The process followed for sound control is; 

 assessment of environmental noise 

 determination of the minimum acceptable Transmission Loss (TL) or 

 Sound Transmission Class (STC) 

 selection of glazing and spandrel type 

 design of window frame, installation 

According to Glass and Metal Curtain Walls (2015), ‘There is a variety of different 

means of assessing environmental noise and establishing a TL or STC rating ranging 

from simple handbook approaches to more sophisticated analysis.  In either case the 

TL or STC rating is generally determined by an acoustic consultant and the required 

minimum values provided to the curtain wall designer. With the overall TL or STC 

value the designer will consider the vision and spandrel areas separately’ (p. 4-23). 

The three basic features of glazing design that impact an STC rating are: 

 glazing air space thickness and spacer type 

 glass thickness 

 interlayer damping 

Ratings for specific configurations are obtained by testing glass samples in standard 

frames. Manufacturers have computer programmes to contribute designers with some 

guidance. On the other hand, the opaque spandrel parts of the curtain wall consist of 

many of the same elements, however the unique features of the curtain wall (metal 
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backpans, aluminum tubes, etc.) do not make standard handbook values definitely 

applicable. Where specific STC rating levels must be maintained, the only way of 

verifying performance is the testing of mock-up assemblies. However, measures can 

be effective when an increased rating is required such as laminating gypsum wall-

board to the interior surface of the backpan or adding weighted sheet products to the 

mullion tube or spandrel cavity (Glass and Metal Curtain Walls, 2015). 

Curtain walls should be designed according to the requirement standards. Furthermore, 

sound control tests should be performed to see whether the curtain wall meets the 

requirements or not. The requirement standards used in project developments and for 

test procedures of sound control are indicated in Table 2.7. 

Table 2.7 : Requirement standards and test standards for sound control of curtain 

walls. 

 

2.3 Glazing Types of Curtain Wall Systems 

It is very significant to play of light, form and space in contemporary architecture. In 

this regard, glass is the most preferred material due to its transparency, translucency 

and reflectance properties. Moreover, glazing type is an effective factor in energy 

efficiency as well, so proper selection of glass type is very important owing to its 

impact on the total performance of curtain wall system. There are many types of glass. 

The main types of glass used in curtain walls are laminated glass, tempered glass, 

coated glass, insulating glass, opacified glass. 

2.3.1 Laminated glass 

Laminating glass is formed by bonding two or more plies of prime glass plastic 

interlayer (commonly polyvinyl butral-PVB). The main properties of the laminated 
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glass is its behaviour after glass breakage since plastic interlayer tends to hold the glass 

fragments in place reducing the risk of injury. Therefore, they also called as safety 

glazing. Besides of the post-breakage properties, laminated glass provides a good 

sound insulation. This can be useful near airports, train stations or busy streets. In 

addition, the plastic interlayer contribute to prevent UV transmission and is available 

in variety colors to provide specific aesthetic effects (Glass and Metal Curtain Walls, 

2015). 

2.3.2 Tempered glass 

Tempered glass is an extremely strong glass type. Although it is difficult to break, it 

disperse as small fragments in case of break, which minimize the risk of injury. 

Moreover, tempered glass provides greater thermal strength and resistance in case of 

sudden temperature variations (Garg, 2007). 

2.3.3 Coated glass  

Energy efficiency in curtain wall systems becomes an important concern with the 

increased usage of glass for architectural demands and coated glass has an important 

role for this issue. There are two main types of coated glass as low emissivity and 

reflective glass. Low-e coatings contribute to reflect radiation and thus reduce the heat 

gain and heat loss by redirecting sunrays. Low-e glazing has greater light transmission 

but low reflection. By this means, they provide not only heat control but also light 

control for building envelopes. There are mainly two types of implementation for   

low-e coating on the glazing surfaces of curtain wall systems. The first one is more 

preferable for cold climates, whereas the second one is for hot climates. In cold 

climates, the coating should be applied to the inner glass in order to keep heat inside 

of the building and obtain maximum heat and light from the sun, as shown in Figure 

2.8. Thereby, heating and lighting costs will be decreased (Tortu, 2006). The second 

application is suitable for hot climates. As illustrated in Figure 2.9, the low-e coating 

is applied to an outer surface in order to limits heat gain from the sun (Patterson, 2008). 

2.3.4 Insulating glass  

Insulating glass units are composed of two or more lites of prime glass sandwiching 

an edge spacer to create an hermetically sealed air space. The air space is dehumidified 

by a desiccant contained in the edge spacer and might contain either air  
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Figure 2.8 : The schema of low-e glazing for cold climates (Url-6). 

 

 
 

Figure 2.9 : The schema of low-e glazing for hot climates (Url-6). 

or an inert gas such as argon or krypton. As shown in Figure 2.10, there are three basic 

components of an insulating unit; the glass, the edge spacer and the edge sealent (Glass 

and Metal Curtain Walls, 2015). The edge sealents conributes to prevent water-vapor 

penetration. The most important function of IGU (Insulating Glass Unit) is to reduce 

heat loss by preventing heat transfer from outside to the inside of the building (Bell 

and Kim, 2009). 
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Figure 2.10 : Sealed insulating glass units (Glass and Metal Curtain Walls, 2015). 

2.3.5 Opacified glass  

Opacified glass is commonly used for hiding structural elements such as, column, 

beam, parapet wall and suspended ceiling. It provides an advantage for architects to 

make a composition with opaque and transparent glasses (Dogan, 2013).  

2.4 Classification of Curtain Wall Systems according to Design Methods 

Curtain wall sytems are classified under three categories according to design methods 

as single skin facades, double skin facades and integrated facades. 

2.4.1 Single skin facades 

Single skin facades consist of only one skin as the name suggests. Single skin curtain 

walls can be built as stick systems or unitized systems. They are classified as 

continuously junction systems and pointed junction systems.  

2.4.1.1 Continuously junction systems 

In continuously junction systems, structural frame is connected along the edges of 

glass panels via mechanisms based on squeezing or sticking. In addition, deformations 

are minimized thanks to the implementation of uniform pressure along the edges of 

glass frames (Ilhan, 2004). There are three types of these systems; pressure profiled 

systems, structural silicone systems and mix systems. 
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Pressure profiled systems 

This type of curtain wall is constructed with frame construction technique. The initial 

version of this system consists of mullions, transoms, glazing parts with pressure plate 

and the cover caps. 

Pressure plates have a significant role. According to Glass and Metal Curtain Walls 

(2015) "Pressure plates must provide adequate compression to the glazing gaskets 

through the proper tightening of pressure plate screws. At least three weep slots should 

be provided to drain the glazing cavity" (p. 176). On the other hand, gaskets or tapes 

are the another components of the pressure profiled systems as shown in Figure 2.11. 

Gaskets with high coefficient of friction and elasticity must be placed between pressure 

plate and glazing in the friction surfaces. Furthermore, thermal break must be used 

between pressure plate and due to high thermal conductivity coefficient of aluminium. 

Besides, a snap must be placed on the pressure plate to conceal the fitting screws and 

obtain a good architectural appearance (Ilhan, 2004).  

Structural silicone systems  

Structural silicone systems are obtained by bonding glass to an aluminium frame 

through a high-strength and high performance silicone sealant as illustrated in Figure 

2.12. The adhesive silicone sealant, which is used for bonding the glass to the frame 

without any necessity of mechanical retention such as beads, clips or bolt fixings, 

provides tightness of the whole system. There are two types of structural silicone 

systems as 2-sided structural silicone (2SSG) and  4-sided structural silicone systems 

(4SSG). In 2-sided structural silicone systems, two edges of infill are adhered to 

framing with structural silicone sealant and two edges are mechanically fixed usually 

with pressure plates. On the other hand, in 4-sided structural silicone systems, four 

edges of infill are adhered to framing with structural silicone sealant. Also, the dead 

load of infill is supported by metal fin and setting block (Glass and Metal Curtain 

Walls, 2015). 

Mix systems 

As illustrated in Figure 2.13, mix systems are the combination of the structural silicone 

systems and pressure profiled systems. 
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Figure 2.11 : Pressure plate systems (Glass and Metal Curtain Walls, 2015). 

 

 

 

Figure 2.12 : Structural silicone systems (Glass and Metal Curtain Walls, 2015). 
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Figure 2.13 : Mix systems (Ilhan, 2004). 

2.4.1.2 Pointed junction systems 

Spider fittings are used as point fixed structural system to support the translucent part 

of the curtain wall systems so this systems are called as ‘spider fitting systems’ as well. This 

system provides maximum visual access with the minimum structural members. The 

section of a pointed junction system is shown in Figure 2.14 (Ilhan, 2004). 

Glazings transfer wind loads to the joints. In pointed junction systems, there is an 

accumulation of stress around the junction points so the movements is more in 

comparison to other curtain wall systems. Therefore, the types and thickness of the 

glazings and also types and locations of the joints are very significant in terms of 

structural performance of the building facade. Tempered glass should be used as 

glazing materials to prevents breakages under tensile stresses of the glazings (Ilhan, 

2004). 

 

Figure 2.14 : Pointed junction system. 
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2.4.2 Double skin facades 

As illustrated in Figure 2.15, double skin facades are composed of distinct exterior and 

interior glazed wall and a ventilated cavity which creates a thermal buffer between 

them. The ventilation of air cavity is realized through natural convection, through 

mechanical devices, or through a hybrid mode that combines the two. The air cavity is 

cut vertically or horizontally or both by partitions. Furthermore, the selection of 

glazing type, width and partitioning of the air cavity and the ventilation mode are 

influenced by climate, building orientation and design requirements (Aksamija and 

Perkins+Will, 2013). 

Double skin facades are classified according to ways the air cavity is partitioned (the 

façade type), the ventilation mode, and the airflow pattern, as illustrated in Table 2.8. 

There will be various combinations of these three versions according to design intents 

(Aksamija and Perkins+Will, 2013). 

 

 

 

 

 

 

 

 

 

Figure 2.15 : Main components of a double skin facade.   

Table 2.8 : Classification of double skin facades                                                    

(Aksamija and Perkins+Will, 2013). 

Double-skin 

façade type 

Ventilation                     

mode 

Airflow                                 

pattern 

Box-window Natural Exhaust air 

Corridor Mechanical Supplier air 

Shaft-box 

Multistory 

Hybrid Static air buffer 

External air curtain 

Internal air curtain 
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There are basically four types of double skin facades as indicated in Figure 2.16: 

- Box window facades; there are horizontal partitions at each floor level, and 

also vertical partitions between windows. Each air cavity is ventilated 

naturally. Box window facades are commonly used in noisy places and where 

special requirements are prepared with regard to the sound insulation between 

adjoining rooms. 

- Corridor facades; there are continuous horizontal air cavities for each floor 

level, yet are physically partitioned at the floor levels. All three ventilation 

modes are possible in corridor facades. Divisions are proposed along the 

horizontal length of the corridor only where there is a requirement for acoustic, 

fire protection or ventilation reasons. In the context of ventilation, this will be 

required at the corners of the buildings where there are great differences in air 

pressure and where openings in the inner facade would be confronted 

uncomfortable air current. This problem can be prevented by closing off the 

corner spaces at the sides. 

- Shaft box facades; they resemble corridor facades whereas vertical shafts are 

used for natural stack effect ventilation. Hybrid ventilation is often used for 

this façade type. There should be fewer openings in the external skin due to the 

possibility of exploit the stronger thermal uplift within the stack. This has an 

advantage with regard to insulation against external noise as well. This type of 

façade is best proper to low rise buildings due to the necessarily limitation of 

the height of the stacks in practice.  

- Multistory facades; there are continuous air cavities along the height and width 

of the façade. All three ventilation modes are possible in this façade type. These 

facades are especially appropriate for noisy places since it is not necessary to 

construct openings distributed over its height in this type of construction. As a 

rule, the rooms behind multistory façade must be mechanically ventilated, and 

the façade can be used as a joint air duct for this  purpose (Aksamija and 

Perkins+Will, 2013; Oesterle et al, 2001). 

Diagrammatic elevations, sections, and plans for these four types of double skin façade 

are illustrated in Figures 2.17 to 2.20.  

The approach to partitioning should be based on cost, functional requirements and 

number of floors. Air cavity is ventilated naturally in temperate or cold climates  
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whereas must be ventilated mechanically in hot climates. Natural vetilation is 

generally used during winter months while mechanical ventilation is used during 

summer months in hybrid systems. By this means, hybrid mode is applicable for mixed 

climates. Airflow patterns depend on the location of air intake and exhaust as shown 

in Figure 2.20 (Aksamija and Perkins+Will, 2013). 

Figure 2.16 : Types of double skin facades.Selection of the double skin ventilation 

mode depends on the building location. 

 

 

 

Figure 2.17 : Diagram of different airflow patterns in double skin facades                              

(Haase et al, 2007). 

2.4.3 Integrated facades 

There is an integration of functions such as ventilation, air-conditioning and control of 

lighting into a façade module in the integrated facades so it is generally called a 

“modular facade”. From the construction point of view, it is advantageous to integrate 

as many components into the façade as possible. The building process can be shortened 

since additional components can be integrated into the façade elements during the 

industrial manufacturing process. Nowadays, functions such as heating, cooling, 

ventilation as well as light-directing, shading, integration of artificial lighting and even 

Exhaust air Supply air Static air 

buffer 

External air 

curtain 

Internal air 

curtain 

open not open 
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energy generation with solar panels can all be combined on the basis of a modular 

design principle in integrated façades as illustrated in Figure 2. 23. Although the large 

number of decentralised air-conditioning units rises the maintenance requirements and 

makes the environmental control engineering more complicated, cost saving is 

achieved in terms of the central environmental control units, shafts and ducting. 

Besides, the height of the storey diminishes since  horizontal air flow is typically not 

necessary (Auer et al, 2007). 

Individually-adjustable room environment and air quality increases the comfort level. 

The facade of the Capricorn House in the Medienhafen Düsseldorf by Gatermann + 

Schossig as illustrated in Figure 2.24 is a good example of this facade principle. 

Decentralised air-conditioning units within enclosed facade sections that provide 

cooling, heating, ventilation and air-conditioning are integrated to the facade. The units 

also comprise heat recovery systems that extract the energy from the warm exhaust air 

and use it to pre-heat the fresh air supply. In addition, daylight-directing louvres are 

installed to increase the daylight in the room. Furthermore, light fixtures are installed 

in the facade elements to provide direct and indirect lighting (Auer et al, 2007). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2.18 :  Integrated facade (Auer et al, 2007). 
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2.5 Selection Criteria of Curtain Wall Systems  

There are many factors that influence the design and selection of a particular curtain 

wall system such as practical reality, budget constraints, legal regulations as shown in 

Figure 2.25. The wall type and erection categories are the main considerations when 

choosing a wall system (Glass and Metal Curtain Walls, 2015). 

2.5.1 Selection of a wall type 

The use of a standard type of curtain wall only means the use of standardized 

components and details. Although these elements can be arranged in many different 

ways to create very unique assemblies, custom walls might still be the best choice in 

some situations. As shown in Table 2.9, architectural design, cost, size of the project, 

schedule, location and climate conditions are the main considerations for selection a 

wall type (a standard or custom wall).  

Durable and qualified systems can be achieved with either standard or custom walls. 

Standard walls are advantageous in terms of having a product history. Therefore, the 

failure risk is very low in comparison to custom wall type. On the other hand, custom 

assemblies might require greater testing and analysis to evaluate potential durability 

(Glass and Metal Curtain Walls, 2015). 

Figure 2.19 : I-module of Capricorn House  (Url-8). 
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Figure 2.20 : Factors that influence the design and slection of a particular curtain 

wall system (Glass and Metal Curtain Walls, 2015). 

Table 2.9 : Main considerations for make a choice between a standard or custom 

wall type (Glass and Metal Curtain Walls, 2015). 

Type Factor Applicability 

Standard or 

Custom 

Architectural 

Design 

 

Architectural demands for non-typical 

sections or unusual arrangements may 

mandate custom extrusions to achieve the 

proper effect. 

 

 Cost/Budget 

Size 

 

 

 

Cost/Budget 

Cost 

 

The greater the project size the greater the 

potential that custom extrusions that 

exactly meet the site conditions will be 

more economical. 

 

Unless there are size-related savings or 

special requirements custom projects will 

generally be more expensive than standard 

assemblies. 
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Table 2.9 (continued) : Main considerations for make a choice between a standard 

or custom wall type (Glass and Metal Curtain Walls, 2015). 

Type Factor Applicability 

Standard or 

Custom 

Schedule 

 

Standard walls can generally go into 

production faster and arrive on-sitedoes 

not ensure an earlier close-in of the 

building. 

 

 Location 

Contractor 

 

 

Location 

Weather 

Smaller projects in smaller centers will 

have less access to custom materials thus 

favouring standard products. 

 

While standard products are available to 

meet most Canadian conditions, coupling 

severe exterior and severe interior 

conditions may require the development of 

a custom system. 

2.5.2 Selection of erection type 

Even though there are five or six different curtain wall systems, stick and unitized 

systems as shown in Figure 2.21 and 2.22 consist of a great majority of systems 

installed all over the world.  Therefore, a comparison is made between them. Owing 

to market pressures and contractor capability, stick systems are typically used 

extensively in lower rise, smaller buildings. On the other hand, the use of unitized 

systems increases in high rise, bigger buildings. Similar to selection of wall type, the 

main considerations for selection of erection type (a stick or unitized wall) are 

architectural design, cost, size of the project, schedule, location and climate conditions 

as indicated in Table 2.10.  

Qualified and durable systems can be achieved with either stick or unitized systems. 

However, the assembly of the unitized system have a  potential for a higher quality 

project since the successful quality controls are performed in the factory. The reason 

of the failure is not a poor joint design to control air and water in stick systems. 

However, stick systems face problems mainly at the expansion joint where unitized 

systems add the vertical mullion joint which often compounds the                          

expansion joint problem through the service life of the building (Glass and Metal 

Curtain Walls, 2015). 
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Figure 2.21 : Unitized curtain wall system (Boswell, 2013). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.22 : Stick curtain wall system (Boswell, 2013). 
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Table 2.10 : Main considerations for selection of erection type (Glass and Metal 

Curtain Walls, 2015). 

Type Factor Applicability 

Stick or 

Unitized 

Architectural 

Design 

 

Most architectural designs can be executed 

in either system. Very long spans, 

especially near ground floor areas, are often 

more suited to stick systems. 4SSG systems 

must be pre-glaazed unitized systems, 

making available shop facilities essential. 

 

 Cost/Budget 

Size 

The greater the project size the greater the 

potential economy in unitized 

systems.Very small projects are almost 

exclusively completed using stick systems. 

 

 Cost/Budget 

Shape 

 

 

Schedule 

 

 

 

 

 

 

 

Location 

Contractor 

 

 

 

Location 

Seismic 

Very complex facades with little repetition, 

varying module size and spans make 

unitized systems less economical. 

 

Advantages of one system over another 

depends on particular schedule demands. 

Standard stick systems can be fabricated 

and to the field quickly but take longer to 

close-in. United systems take longer to 

arrive on site due to plant assembly but 

close-in the building quickly once on-site. 

 

Unitized systems require greater 

investment in plant and equipment and 

hence contractors are generally larger and 

located near major centres. 

 

Stick systems, due to sleeving of vertical 

mullions and the racking induced by lateral 

movements, are less able to accommodate 

seismic movements. Properly designed 

unitized systems can tyoically better 

accommodate seismic events. 
 

2.6 Discussion  

As mentioned above, there are many issues such as performance requirements, 

materials, design methods, erection types of curtain wall systems and also the 

superposition of other building disciplines and so forth that should be considered 

during design and construction process of the curtain wall systems. In addition, many 

stakeholders involve the process for the solution of these various issues. Therefore, it 
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is inevitable that collaboration between stakeholders must be provided for satisfied 

results. However, it is necessary to define the stakeholders in the curtain wall design 

and construction process and the phases of this process previous to collaboration of 

the stakeholders. Accordingly, in the next section, curtain wall design and construction 

process is analyzed in terms of the stakeholders in this process and the phases of this 

process. 
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3.  CURTAIN WALL DESIGN AND CONSTRUCTION PROCESS 

Curtain wall design and construction process have recently become more complex as 

a result of improvements in curtain wall systems. As mentioned above, there are many 

considerations in design process of them such as cost, performance requirements, 

erection types, superposition of other building disciplines. Thereby, a well-defined 

sequence must be followed for the architectural design and construction process of 

curtain wall systems for successful and efficient results in the building environment. 

A fundamental information about performance requirements, materials and types of 

curtain wall systems in previous session assist to analyze the curtain wall design and 

construction process. With the outputs of the previous part, the issues that should be 

dealt with and the stakeholders who should engage with the solution of these issues 

during the curtain wall design and construction process are comprehended in some 

degree.  

In this part of the study, first of all, stakeholders with their responsibilities in curtain 

wall design and construction process are described through literature research and 

interviews with the stakeholders in the process in Turkey. Then, the sub-phases of the 

curtain wall design and construction process are explained respectively with literature 

research and interviews. The order of the sub-phases of the process and the work items 

in these phases is supported by the interviews with the stakeholders. 

3.1 Stakeholders in the Curtain Wall Design and Construction Process 

Stakeholders are individuals and organizations who are involved actively in the project 

or whose interests may be positively or negatively influenced in consequence of 

project execution or successful project completion (Project Management Institute, 

2001). According to Carroll (1993), a more concise definition of the stakeholders 

would be: “those groups or individuals with whom the organization interacts or has 

interdependencies…any individual or group who can affect or is affected by the 

actions, decisions, policies, practices or goals of the organization”.  
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The design process of curtain wall systems involves many stakeholders. Each 

stakeholder has a specific role besides his or her responsibilities in design and 

construction process of the curtain wall system. In the following part, the tasks of each 

stakeholder in the process are explained.  

The key point of the curtain wall design and construction process is to work as a team 

and each team member must know what is expected from him or her and what this 

means for others. The role of each stakeholder usually remains constant; however, 

their responsibilities may vary depending on the project delivery method (Boswell, 

2013). It is very beneficial that the design team works in cooperation with construction 

team so that they can develop constructible designs, stay within the budget and also be 

compatible with the codes and standards (Cohn, n.d.).  

3.1.1 Investor 

Investor is a person or entity awarding a contract for a project and undertakes to pay 

for services of the contract. A main liability of the investor is to pay the bills. He/she 

must meet the expectations of the design and construction team. Depending on the 

delivery methods, investor should explicitly prepare contracts with design and 

construction team. By this means, all participants will know their roles and 

responsibilities. After that, the investor pursues all team participants to see whether 

they fulfill their duties on time or not (Boswell, 2013). 

The investor should make timely and clear decisions and provide approvals for the 

visual aspects. In addition, he/she should explicitly define his/her expectations for 

quality and extent of facade design services beside of the needs, goals and 

requirements (Boswell, 2013). However, as a result of increasing importance of the 

energetic performance of a building facade, he/she should be informed about 

performance goals as well as guarantees at the beginning of the project (Klein, 2013). 

The investor always wants to reach a high value/investment ratio, which can be 

accomplished by a good architectural quality, durable construction, low maintenance 

cost, and low investment as well. For the investor, success means profit. While the 

investor struggles to keep all aspects of facade under control, he/she tries to minimise 

his organisational effort. He/she needs the architect for design and give the facade the 

optimal functionality. On the other hand, he/she tries to load the risks to the general 

contractor or facade builder (Klein, 2013). 
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3.1.2 Architect 

The architect is the central figure in the design process of curtain wall systems since 

he/she leads the project team by integrating the inputs of different stakeholders in order 

to design a building facade. He/she has to bridge the gap between functionality, 

technical realisation and artistic expression. Therefore, the involvement of the architect 

is usually more continues than that of other team members in curtain wall design 

process. (Klein, 2013; Boswell, 2013). Besides managing the project team, the 

architect aid the owner to make decision on subjects relevant to facade in the design 

process of curtain wall system. Therefore, the architect should be knowledgeable and 

experienced enough to execute this process (Boswell, 2013).  

The architect‘s main responsibility is to coordinate the design and detail work with 

consultants to the level agreed. Also, he/she must provide plans, a sufficient level of 

detail, and specifications prepared according to the needs of the project. The level of 

detail provided by the architect depends on the project delivery method and the 

experience level of architect and design team. In addition, he/she should collaborate 

and coordinate across disciplines in the design phases. Furthermore, he/she should 

provide timely information to the other design team disciplines such as structural, 

mechanical, electrical consultants so that they can complete their designs on time. 

Moreover, he should provide sufficient detailed information to the general contractor 

and the subcontractors and review their submittals with detail responses and review  

the construction progress for conformation to the contract documents (Boswell, 2013). 

Meanwhile, it will be better that the architect receives support from the facade 

consultant communities during this process. 

The architect develops design concepts and then generates a form for the adopted 

concept. In addition, he/she develops enclosure system details for interfaces of 

adjacent systems in collaboration and consultation with the owner and relevant 

consultants. The architect together with the project engineers and design team prepares 

construction documents, specifications and necessary other products  to express the 

design, project components, building materials, performance requirements and 

building systems (Boswell, 2013). To make a good optimisation of the inputs from 

different stakeholders, the design process of curtain wall must be continued iteratively, 

and earlier design decisions should be questioned. While the architect has influence on 

most decisions, his/her work may conflict with all other stakeholders at the same time. 
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To prevent that in a considerable extent, he/she should have an overview of the needs 

of the market and technical possibilities instead of being generalists with limited 

knowledge of individual technical aspects (Klein, 2013).   An architect has to be aware 

of how to combine the performance principles and design intent with research and 

consultancy of construction industry. Other building disciplines such as mechanical, 

structural engineering expect the architect to identify interface conditions with 

engineering system design and also contractors expect the architect to provide a 

thorough set of enclosure documents. In the meantime, it will be better for architect to 

work together with facade consultant community. In short, design team disciplines 

expect the architect to manage the enclosure design and make a coordination with other 

participants (Boswell, 2013). 

3.1.3 Facade consultant community 

Facade consultant community works in collaboration with the architect and other 

team consultants to assist in the development of concept shemes. The community 

makes an effort to meet the client’s expectations with buildable, affordable 

suggesstions, and within industry capabilities in developing concept. In addition, the 

community assists in preparation and review of tender documents to make sure 

whether it is proper for the task or not. For performance based documentation, this 

includes checking whether the performance criteria and minimum requirements are 

clearly defined and appropriate verification mechanisms are prepared accordingly to 

check compliance or not. Examples of these aspects would be:                                                    

 Performance criteria: load capability, light transmittance, durability, thermal 

performance, weatherproofing, etc. 

 Minimum requirements: critical geometry, material selection, etc. 

 Verification mechanisms: inspections, calculations, samples, prototype 

testing, shop drawings, etc. 

 Tender stage: assist in the assessment of tender submissions to check that the 

intent of the tender documents have been clearly understood. 

 Contract stage: assess submissions and inspect fabrication and installation to 

verify that the requirements of the contract documents have been met. 

The facade consultancy must include a collection of expertise in a variety of fields, 

including structural, materials, waterproofing, construction, fabrication, contractual 
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and environmental physics, and it is not possible that a person can dominate all of 

them. Therefore, the facade consultant should be a community rather than a person. 

Facade consultant community must have an extensive expertise and a diverse 

experience so that they can properly review the various stages (Karsai, n.d.), (Yılmaz, 

interview, 10 Kasım 2015), (Ziyaettin, interview, 13 Kasım 2015). Furthermore, first 

priorities of facade consultant community should be architectural decisions; in other 

words, the community should work for design team and investor not for facade 

builders. On the other hand, the community should be objective against the facade 

builder firms, should not stand by one of them  (Tuna, interview, 16 Kasım 2015). 

In short, facade consultant community gives services for facade concept development 

(working directly on the development of the design details that the subcontractor will 

use as the basis of  their design), facade specification’s preparation, facade 

procurement, design audit, site monitoring, condition and acquisition surveys for 

estimating the cost and risks, defect and failure (Url-2). 

3.1.4 General contractor 

General contractor supervises and directs the construction works. General contractor 

is responsible for construction services, methods, techniques, sequences and 

procedures along with coordinating all portion of the work under the contract. 

Depending on contract and type of project, general contractors realize certain scope 

of work and subcontract works to other specialized contractors such as exterior 

enclosure contractor. The involvement of the general contractor in the process may 

begin with design phases, depending on his the project delivery method. The earlier 

involvement of the contractor provides many opportunities such that design team can 

benefit from the inputs of contractor on issues ranging from cost to schedule, 

constructability, and other topics (Boswell, 2013). 

The general contractor usually employs one or more multiple subcontractors to 

execute the exterior enclosure. By this means, he/she transfers his/her responsibility 

to subcontractors. The tasks associated with this are; paper phase of construction 

(shop drawings, catalogue cuts, samples, and calculations if required by the contract), 

design assistance in a design assist contract agreement, testing of sample, material, 

component, or overall system, final review, final testing and commissioning 

(Boswell, 2013).  
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The profit of the general contractor depends on the difference between the agreed on 

price and the real costs. Therefore, general contractors often try to transform 

specifications in the most economic manner, which can cause a conflict with the other 

stakeholders. It will be very beneficial to work in collaboration with facade consultant 

community since they check the works of the contractors.  Furthermore, general 

contractors are solely interested in innovation in case of their financial benefits. They 

plays rather conservative role in the process since departing from their traditional 

methods usually means a risk for them (Klein, 2013). 

3.1.5 Facade builder  

The facade builder transforms the design into a real structure by guaranteeing the 

performance of the facade as a whole (Klein, 2013). Facade builders must be involved 

throughout the design process to provide a smooth transition from design to 

production. By the early involvement of the facade builder in the process, production 

issues are anticipated and addressed as they arise (Cohn, n.d.).  

The integration of numerous subcomponents requires a considerable amount of 

planning and logistic effort so they should provide training for their employees. 

Furthermore, the facade builder needs to be kept up to date with the latest 

developments so he has to make long term relationships with sistem fabricators. He 

invests in their production facilities as well. Time and financial pressure is very high 

and departing from traditional methods means a risk for him, similar to general 

contractor. In spite of the fact that he works in a collaboration with the architect and 

general contractor, decision maker has been price to a large extent (Klein, 2013). 

The facade builder knows two types of innovations. The first one is innovation 

regarding his own way of working, design, production and assembly. The success is  

measured by financial benefit for the company. The second one is innovation related 

to facade construction itself, which he does on a project by project basis (Klein, 2013). 

3.1.6 System fabricator 

System fabricator develops his products in advance of the process described here. The 

systems supplier’s role is ambivalent. In other words, his main focus is towards the 

architect, who decides about the application of his products, whereas it is the facade 

builder who buys them. The system fabricator thinks that a long term relationship with 
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the facade builder, the architect and facade consultant must be continued for successful 

results since he gives an advice on how to interface multiple systems for desired visual 

design targets and performance requirements. (Klein, 2013; Boswell, 2013). 

To be compatible with legal requirements, it is required that system fabricators must 

upgrade their products that are highly developed. In addition, beside of the 

component’tests, they have to make facade tests for wind, water and air tightness as 

well as sound insulation and thermal performance, blast and burglar resistance and 

structural integrity. Furthermore, he/she should prepare and update continuously his 

system catalogues for external communication and orders from the facade builder 

(Klein, 2013).  

3.1.7 Structural engineer 

Main responsibilities of structural engineer is analysis, design and documentation of 

the primary structural system. Structural engineer’s responsibilities in enclosure 

design are to define the performance of the primary structure, determine the connection 

points and loads between the enclosure and the primary structure (Boswell, 2013). 

3.1.8 Mechanical engineer 

Main responsibilities of the mechanical engineers are to give service about heating, 

cooling, ventilation, cleaning air, humidification, and dehumidification systems. In 

addition, as a result of increased requirements and complexities of energy performance 

regulations and criteria, the involvement of the mechanical engineer has been 

necessary at the beginning of the project recently. Exterior climate factors of summer 

temperature, winter temperature, humidity and solar exposure; occupant loads and 

performance parameters must be clearly defined and made understandable for the 

design team so that options and potential solutions can be found easily in the curtain 

wall design process. Moreover, mechanical engineer should assist to define the basics 

of necessary insulation values and the proportion of transparent areas to opaque areas 

of the facade in the curtain wall design process (Boswell, 2013). 

3.1.9 Electrical engineer 

Optimal electrical design is related to power use of the occupants in the past; however, 

nowadays it is dramatically influenced by the power requirements for mechanical and 

building system equipment. Dynamic sun-shading devices, integrated photovoltaic 
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systems, switchable glazing (electrochromic), and other systems with electrical design 

component have been started to be integrated within the enclosure system. In short, 

integrating electrical generation technology for enhanced enclosure performance is a 

newer responsibility of the electrical engineer (Boswell, 2013). 

3.2 Phases of the Curtain Wall Design and Construction Process 

Curtain wall design becomes more complicated as technology progresses and new 

legal requirements implements as mentioned before. Therefore, the phases of curtain 

wall design and construction process needs to be defined in detail.  The work items 

should be revealed in the process to be able to present the role and responsibilities of 

stakeholders and their collaboration among them in the process, which will be 

discussed in the next section. In this chapter, for this purpose, the sub-phases of the 

design process and construction process will be analyzed respectively and associated 

work items of the sub-phases done are explained. 

There is a basic sequence as illustrated Figure 3.1 for design and construction process 

of curtain wall systems. It is analyzed under two headings as design and construction 

processes. The design process of curtain wall system is analyzed under three headings 

as pre-design, schematic design and design development. On the other hand, 

construction process is analyzed under four headings as system design, execution 

design, manufacturing and assembly. The façade firms and façade consultant 

communities in Turkey declared that the sequence of the phases of curtain wall design 

and construction processes is similar in Turkey, as well. According to interviews made 

with stakeholders in the process in Turkey, curtain wall design process has been 

frequently started on the pre-design phase of the building design process. However, it 

can be started on schematic design phase of the building design process, depending on 

the project.Product flexibility must be maintained to be able to manage possible 

modifications during design process. This leads to a modular construction method 

which the design process is conducted iteratively in order to develop deliverables for 

each work as indicated in Figure 3.2; in other words, the architect must get feedback 

from the results of previous phases (Marradi and Overhend, 2014). On the contrary, 

the construction process is conducted in a linear way. Meanwhile, all the outputs of a 

phase especially in design process should be approved by the investor (Klein, 2013). 
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Figure 3.1 : The relationship of building design process with curtain wall                    

design and construction process. 

 
 

Figure 3.2 : Design and construction phases of curtain walls. 

3.2.1 Design Process 

There is a basic sequence in design process as predesign, schematic design and design 

development phases. Facade design has been developed with all technical details 

related to tender documents and construction is prepared in design process. 

3.2.1.1 Pre-design  

Pre-design is a preparatory phase of curtain wall design process. The basic 

requirements for the building facade are defined and general information regarding  

the overall project is gathered such as enclosure requirements, legal requirements, site 

information and climate conditions, occupant comfort requirements, documentation 

requirements and so forth. These requirements will continue to be improved for 

subsequent design phases so that the functional, performance and budgetary criteria of 

the project can be balanced (National Institute of Building Sciences, 2012). 
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It is concentrated on evaluating the project’s feasibility from the perspective of the 

different stakeholders in the predesign. Therefore, it is vital that the investor together 

with the architect identifies and analyzes the possible project stakeholders who can 

have a positive effect on the project’s value creation and who can contribute some 

special competencies to the project. Naturally, those who can enforce restrictions must 

be described as well. 

Pre-design process starts with a market survey and feasibility study. The feasibility 

study is the beginning of the project. It is examined if the project is applicable and 

feasible for the investor. It is concentrates on assessment the project’s feasibility from 

the perspective of the different stakeholders. Besides, the idea for the project is 

produced and elaborated in order to find out the nature and scale as accurately as 

possible (Aapaoja et al, 2013). The location, size of the building, the type of use as 

well as legal requirements contribute to a first definition of functional requirements 

for the façade. After that, facade goals must be identified to direct the design process. 

Due to the fact that the goals express what the owner and design team want to achieve, 

they give other stakeholders in the process a direction about design; in other words, 

enclosure targets create a framework for further objectives and concepts. On the other 

hand, in addition to the common goals, each of the project participants has their own 

design targets and they has focused to achieve those. Therefore, a team environment 

where the goal of each team participant become the goals of all should be created 

(Boswell, 2013; Kelin, 2013). 

After determining the common goals and objectives, initial concepts begin to be 

developed depending on that goals. Enclosure concepts define how these goals will be 

realized. By this means, they permit the architect and the project design team to frame 

a problem from a perspective. They create a common comprehension of the basis of 

the design and each subsequent step in the process builds on the concept as the 

foundation with more detail and definition. In pre-design phase, multiple concepts and 

options should be generated to explore possibilities. Also, these concepts should 

directly link to the building design concept in order to achieve the basis goal of 

reinforcing the building design concept as well. Whilst developing concept projects, it 

will be very beneficial to consult experts on relevant subjects in order to obtain an 

understanding of them into the content (Boswell, 2013). 

http://www.hindawi.com/27351738/
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While defining goals and developing initial concepts, a comprehensive research should 

be continued in the meantime on  some topics as illustrated in Figure 3.3.  

 

 Figure 3.3 : Enclosure design research topics (Boswell, 2013). 

After having a basic understanding of the issues as illustrated above, current, relevant 

and applicable ones should be collected as illustrated in Figure 3.4. Performance 

related information can be organized into such categories; material and component 

performance, system performance and interior environment performance. Afterwards, 

this collected information should be analyzed. Analysis is the examination and 

evaluation of relevant information to perform the convenient course of action to 

develop the facade shematic (Boswell, 2013). When there is a fundamental level of 

understanding, shematic design phase can begin.  

3.2.1.2 Schematic design  

Schematic design is a further development phase of pre-design. In schematic design 

phase, research on some topics, collection and analysis as mentioned in previous phase 

are continued. Schematic design is the synthesis of the goals, analysis and concept 

studies. The concept of the facade is typically identified and form is given in the  
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Figure 3.4 : Some enclosure design collection topics (Boswell, 2013). 

schematic design phase. Selection and composition of materials and system diagrams, 

evaluation of components in terms of visual and performance criteria are realized in 

this phase. Inputs from each collaborating discipline, structural, mechanical, electrical, 

energy, acoustics and others, should be discussed, designed and incorporated into the 

facade system and its interrelated systems as well (Boswell, 2013). 

Shematic design studies address the basic performance requirements and functions of 

structure, weathertightness capability, energy performance, movement/joinery, 

function and longetivity of facade system. These are evaluated for its ability to resist  

forces acting independently and often synchronically. The natural and human-created 

forces such as wind, precipitation, temperature, sunlight, noise, seismic and blast 

evaluated at this stage. Furthermore, it is aimed to establish a comprehensive overview 

of the facade system  and its relationship to other building system shematics. Opaque 

and transparent zones and their physical relationship to the structure, floor-to-floor 

heights, building service systems and other finish systems should be described. 



49 

Moreover, primary horizontal floor datum levels of top of structure to a corresponding 

facade horizontal datum points should be defined. Facade horizontal datum points 

depend on system and material and these can be centerlines or top of materials 

(Boswell, 2013). 

Shematic design usually procures an initial evidence for vertical spanning framing 

members, horizontal spanning framing, diagonal or other geometries. In this way, the 

initial structural concept of facade system that permits it to span and transfer forces 

via the system to either the primary building structure or an intermediate substructure 

will have shematically been tested and validated. The structure of the facade system 

must reinforce the defined visual and performance design goals. Developing the 

enclosure structural system concept, materials are the next considerations owing to 

having their own unique properties of strength, weight, availability, and so forth, so 

set of a preliminary spacing, size and material selection at the beginning of the 

structural concept development of the enclosure is vital to obtain more accurate results. 

The facade shematic studies describe a load path diagram (Boswell, 2013). 

The studies of facade shematics establish a foundation for the building mechanical 

system and equipment sizing as well. A combination of code requirements and the 

project energy performance targets give a direction for the selection and size of the 

mechanical equipment and the annual energy consumption. The enclosure and 

mechanical system design should be performed simultaneously. Building orientation, 

massing, overhangs, glass selection, vision glass areas, insulating opaque areas, 

daylighting strategies and so forth are quite effective factors in mechanical and facade 

design decisions. Therefore, the architect should work in cooperation with the 

mechanical engineer to make decision on vision glass areas, performance 

requirements, the insulation quantity and insulation type. The R-value for the opaque 

areas and U-values and shading coefficient performance ranges of glass should be 

determined by considering the local climate, solar orientation and building use. Each 

one is project-specific and has a direct effect on the visual aspect and energy efficiency 

of the facade. The main aim in the shematic design phase is to set a holistic energy 

strategy (Boswell, 2013). 

Enclosure composition is another significant issue discussed in shematic design. 

Enclosure composition decisions form a base to build on in subsequent phases without 

changing the fundemental layout, material selections and orientation. Orientation and 
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exposure are the key factors in the composition and appearance of building enclosure. 

Each design of the facade elevations should be regulated to the specific orientation, 

solar gain and subsequent influences (Boswell, 2013). 

After the studies as mentioned above, the architect should prepare plans, section, 

elevations, models and initial wall assembly zone with the selection of materials and 

composition of facade system in collaboration with the design team participants 

(Boswell, 2013). A successful enclosure shematic design should address to energy 

efficiency, occupant comfort, and cost effectiveness. It is very significant that the 

output of the shematic design must support the targets of enclosure design and building 

design as well.  

3.2.1.3 Design development  

Design development is the further refined and detailed version of the recognized 

schematic design. The architect shall prepare design development documents, based 

on the investor’s authorization of any arrangements in the project requirements and the 

budget for the cost of the work. Team relationships with other stakeholders shift from 

collaboration to coordination in design development phase.   

The design development documents are composed of construction documents; in other 

words, drawings and technical specifications. The drawings describing the visual 

requirements of the facade system and materials include plans, elevations, typical 

construction details and sections with large-scale details. In addition, the drawings 

should illustrate interfaces with different enclosure systems and interfaces with 

adjacent building systems to fix the size and requirements of the facade according to 

the architectural, structural, mechanical and electrical systems. Moreover, these 

detailed studies provide opportunities for further definition of the structural 

performance, weather protection, energy efficiency, acoustics, fire, life safety and 

other performance-related issues. Large-scale studies in that phase allow examining 

the profiles, system depths, materials and interfaces with adjacent systems. Besides, 

they provides opportunities to evaluate visual relationships of materials and joinery 

concurrently with the combination of the performance functions. On the other hand, 

the specifications consist of written instructions and define the quality standards for 

materials, fabrication, installation are prepared. Specifications should also include the 

extent of laboratory mock-ups with associated testing protocols, number, size and 
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disposition of field mock-ups with associated testing protocols, independent inspection 

and special inspections. In addition, the drawings and specifications must be developed 

concurrently. Specifications of materials and components must be developed with the 

full involvement of the architect and the facade consultant community. Although the 

architect cannot know everything, he/she must be actively engaged in the specification 

development to review whether the specifications are prepared according to design 

intents or not. On the other hand, material fabricators are excellent resources for both 

examination, preparation of specifics and development of system details (Boswell, 

2013; National Institute of Building Sciences, 2012). 

Construction documents become the delivery method of the owner project 

requirements and are completed to a level of detail and specificity to allow for 

procurement and construction of a building (National Institute of Building Sciences, 

2012). They are used by contractors (general constructor and facade builder) in order 

to review, price, bid, fabricate and construct. The construction documents are the 

instructions for façade builder to express how the project should be constructed to 

fulfill the visual and performance requirements. Therefore, these documents must be 

comprehensible for the facade builder. They should include all of the specific 

interfacing conditions required for the project. The quantity of enclosure details and 

the level of detail are dependent on project delivery method, complexity of enclosure, 

team expectation and systems interfaces (Boswell, 2013; National Institute of Building 

Sciences, 2012). After completing the works of development phase, construction 

process starts. 

3.2.2 Construction Process 

Construction process is developed based on the output of design development phase. 

The process is analyzed under four headings as system design, execution design, 

manufacturing and assembly. In contrast to architectural design process, construction 

process is conducted linearly. In addition, the leaders in construction process is façade 

builder and system supplier instead of the architect. 

3.2.2.1 System Design 

System products such as glass units, mullions, transoms, sunshades, decentralized 

climate unites, control systems are designed by system suppliers previous to the whole 

design process. They must be produced in accordance with local codes and standards. 



52 

After some static calculations and analyses of the building facade, they adapt their 

systems with some modifications of materials like their dimensions, colours, and so 

forth. Also, the products must be highly flexible in terms of architectural design and, 

at the same time, they should be simple and understandable for the facade builder 

(Kelin, 2013). However, if the system is a panel system or integrated façade system, 

then system fabricator produces them with a combination of necessary components 

such that they satisfy the project requirements as well as legal requirements. 

In system design phase, system suppliers make static calculations of their systems; 

wind loads to the mullions, loads of the system weight to the transoms. Besides, they 

calculate the thermal transmittance for both the glazing and the frame of the module 

and then calculate overall thermal transmittance for a module. Lastly, acoustic 

performance of the facade is evaluated by simulation programmes or tests. Airborne 

sound transmission and flanking tests are made for acoustic evaluation (Biler, 

interview, 24 Kasım 2015). At the end of all these calculations and evaluations, system 

design is completed and execution design process begins. 

3.2.2.2 Execution design 

Execution design process is developed by the facade builder based on the construction 

documents prepared in design development phase. The products of execution design 

should be sent to the architect and facade consultant for approval. Despite of using 

existing systems, the facade builder should draw every profile, every gasket and every 

slot. He must order the complex system products with all necessary components, which 

often requires support from the system supplier. Also, he needs to know the glass 

properties, glass sizes and weights for the structural calculations. Façade builders draw 

10-15 or more details to realize just one architectural detail, so they should be 

experienced enough due to complexity of systems and time-consuming procedure 

(Klein, 2013). After completing required drawings for production, manufacturing 

phase begins.  

3.2.2.3 Manufacturing 

After the system supplier manufacture their products according to technical 

specifications defining in the tender document, they sell their profiles and fittings to 

facade builders. Klein (2013) noted that ‘this is the point when the design gets frozen. 

Numerous subcomponents such as sun shading devices or glass panes will have to be 
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designed, ordered and integrated in the production process’ (p. 42). The builders make 

an effort to manufacture and pre-assemble as much of the construction as possible 

because the inspection of the product’s quality is easier in factory than on site. Besides, 

mistakes can be compensated with all tools and spare parts at hand (Klein, 2013). After 

manufacturing of the components or systems, they are sent to construction site for 

installation. 

3.2.2.4 Assembly 

Assembly is the last phase of the curtain wall construction process. Facade builder 

realized the assembly after buying the products from system supplier. As the facade 

systems’ becoming more complex, pre-manufacturing and pre-assembly become 

inevitable. Skilled personnel is also required for the installation. Moreover, weather 

conditions cause a potential threat for the assembly of facade system and this risk can 

only be decreased by minimizing construction time on site. Due to short construction 

times, production has to begin before taking the measurements of the primary 

structure, so the primary structure must be completed in time to prevent consuming 

time for installation (Klein, 2013). Moreover, field test can be performed at regular 

intervals on site to ensure the fact that the facade system is constructed according to 

specifications in construction documents. 
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4.  COLLABORATION OF STAKEHOLDERS IN CURTAIN WALL DESIGN 

AND CONSTRUCTION PROCESS 

Curtain walls have begun to be more complex systems from day to day in parallel to 

the increased indoor comfort requirements and also the technological developments. 

Therefore, it is inevitable to make multidisciplinary collaboration and coordination 

interference for a high quality curtain wall design and application. In this part, a 

proposal about the collaboration of stakeholders in curtain wall design and 

construction process is introduced through juxtaposition of the stakeholders and the 

sub-phases of the curtain wall design and construction process, which are expressed in 

Chapter 3.  

Transformation of an integrated information from different stakeholders into a unified 

solution is required for a successful facade design. There must be an interactive and 

iterative interaction among stakeholders. Each stakeholder has a primary role and 

multiple responsibilities. Apart from their individual responsibilities, they have to 

collaborate and coordinate with each other, which creates a dynamic relationship in 

the process. Involvement of the stakeholders as continual or required times depends 

on project requirements and the agreement with the investor. Thereby, there is not a 

certain involvement process of the stakeholders. 

As illustrated in Figure 4.1, there are many components of a curtain wall responsible 

for some functions such as water tightness, architectural design, thermal insulation and 

structural stability. The design of these components requires inputs from experts in 

different fields. After design of the overall facade layout, the architect together with 

investor chooses a particular system with the help of façade consultant and system 

supplier if necessary. The structural engineer and façade builder are responsible for 

the structural integrity of the system. The system supplier and façade builder are 

responsible for developing systems compatible with current norms and regulations. On 

the other hand, the façade consultant community performs building physics studies 

(Klein, 2013). However, these stakeholders can experience with conflicting their 

interests, yet they should make an effort to accomplish a common goal (Cohn, n.d.). 
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Figure 4.1 : Perspective view of a curtain wall system, showings fuctions of 

different components and stakeholders involved in the decision making process 

(Klein,2013). 

The role and responsibilities of the stakeholders change according to the project 

delivery methods. For this study, design-build type is accepted as a project delivery 

method so the collaboration of the stakeholders is established according to that. The 

design process of curtain wall starts with the investor’ decision to build. He holds on 

an architect to assist him to transform his/her ideas into a built product. Due to the fact 

that the design of curtain wall system goes beyond the ability of architect, he/she needs 

a support from the façade consultant community. According to Klein (2013), "The 

architect typically is the one who decides about those components, but at the same 

time, does not have full detailed knowledge of them" (p. 73). The architect together 

with investor and facade consultant community defines performance goals of curtain 

wall and produce construction documents. The architect together with the facade 

consultant community, they always develop system specifications for each project 

since performance requirements are changing from one project to another, so are the 

system details (Ö. Tuna, interview, 16 Kasım 2015). General contractor undertakes the 

project and guarantees to build it according to the given specifications. Then, he 

subcontracts the facade work to the façade builder, yet he maintain the responsibility 

for cost and time during the construction process (Klein, 2013). However, for this 

study, general contractor have not been involved in the process due to his general role 

of subcontracting the works and not having a responsibility to directly perform these 

work items in the process.  On the other hand, system suppliers develop their products 
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(profiles, fittings, etc.) previously according to legal requirements and market needs. 

After the agreement, they adapt their systems according to the performance 

requirements of the related facade. The basic relationship of the main stakeholders in 

the curtain wall design and construction process is generally illustrated in Figure 4.2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2 : Scheme of the relationship between the stakeholders. 

The architect together with his consultants is the only one monitoring the building as 

a whole and evaluating the effect of façade functionality and performance while 

making an effort to defend his/her architectural intentions and comprehending what 

the technical development will mean for his design.  Most decisions are made at the 

beginning of the project so the architect must be highly experienced and 

knowledgeable about all parts in order to efficiently work in such an environment 

(Klein, 2013). If the architect is not experienced enough, he\she should work together 

with facade consultant community from the beginning of the process in order to 

execute more correct studies.   



58 

4.1 Collaboration in Design Process 

The leader of the design process of curtain wall system is the architect together with 

facade consultant community. The architect must question, process, analyze, 

understand and incorporate the inputs by the design team participants in the facade 

design (Boswell, 2013). However, an architect cannot have a comprehensive 

knowledge about details and performance criteria of curtain wall systems so he/she 

must work with a facade consultant community to achieve successful curtain wall 

design and applications. 

4.1.1 Pre-design 

Pre-Design is a preparatory phase of the project delivery process in which basic 

requirements for the building are defined. Based on the previous literature review and 

interviews with stakeholders, the collaboration of stakeholders in pre-design process 

is described by considering participation certainity of each stakeholder with each other 

and illustrated in Figure 4.3. Involvement of some stakeholders depends on the project 

requirements and also the agreement made with investor.  

Pre-design process usually starts with market survey and feasibility study performed 

by the architect and façade consultant community. However, system fabricator and 

facade builder can also involve these studies, depending on the project requirements. 

They share information about cost, types, qualities and applicability of the systems and 

materials with the façade consultant community and architect. Architect together with 

facade consultant community should define first functional requirements based on the 

location, size of the building, the type of use, legal requirements. Then, to make best 

optimization for the façade and define common targets to minimize conflict of interests 

between the different stakeholders, it will be very beneficial to organize a kick off 

meeting with all project participants. This provides a framework for all participants to 

develop their designs in line with these common targets. After determining the 

common goals, the architect with the support of the façade consultant community 

should start developing initial façade concepts in line with the investor requests. Also, 

together with initial concept studies, budget analysis should be performed by the 

architect and façade consultant. At the end of the pre-design process, depending on the 

contract with the investor, the architect or facade consultant prepares a report in which 
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includes system and material alternatives with their costs and performance criteria, etc. 

for investor to make system selection.  

  

Figure 4.3 : Collaboration of different stakeholders to perform works in pre-design.  

4.1.2 Shematic design 

Collaboration of different disciplines such as mechanical, structural, energy, etc. 

comes into prominence in the schematic design. Each participant of the design team is 

a contributor to others; meanwhile, each one is liable for the design of his/her system 

as well. Moreover, the architect must demonstrate how the enclosure design reinforces 

the project goals by explaining reasons and how will be done (Boswell, 2013). 

Schematic design phase consists of two phases as indicated in Figure 4.4. In the first 

phase, the façade concept should be finalized. After that, performance requirements 

should be described with the collaboration of the architect, façade consultant 

community, mechanical engineer, structural engineer and electrical engineer. As 

illustrated in Figure 4.5, as a result of the collaboration between architect, façade 
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consultant community and mechanical engineer, vision glass areas, performance 

requirements, insulation quantity and insulation type are decided. The R-value, U-

values and shading coefficient performance ranges of opaque and transparent 

components are determined by considering the local climate, solar orientation and 

building use. Each is project-specific and has a direct effect on the visual aspect and 

energy efficiency of the facade (Boswell, 2013). Furthermore, architect, façade 

consultant community and mechanical engineer  performs static and building physics 

studies such as thermal, acoustic, ventilation, daylight and shadow analysis, glare 

control in order to assist the investor in material selection and development of system 

details as well.  

Owing to the fact that the facade is inextricably interrelated to the energy performance 

of the project, the design team must collaborate to establish a holistic energy strategy 

according to performance requirements and building physics studies in order to 

determine the preliminary mechanical plant sizing requirements, mechanical 

distribution and energy efficiency basis of design for the façade. As shown in Figure 

4.4, architect, façade consultant community, mechanical engineer, electrical engineer 

and if necessary enegy consultants must work in collaboration in order to determine 

the energy performance expectation of the facade and its inference for the mechanical 

equipment quantity, and the resulting energy consumption and efficiency.  Building 

orientation, massing, overhangs, glass selection, vision glass areas, insulating opaque 

areas, daylighting strategies and so forth are quite effective factors in mechanical and 

enclosure design decisions. The main aim in the shematic design phase is to set a 

holistic energy strategy. A successful enclosure shematic design should address to 

energy efficiency, occupant comfort, and cost effectiveness. 

As shown in Figure 4.4, in the second phase of the shematic design, selection of the 

façade system and its materials is realized according to the output of first phase. The 

architect, investor, façade consultant community and system supplier has an active role 

in system selection process. The architect and façade consultant community must 

prepare sufficient details related to profiles, typical section and elevations with a 

support from system supplier to allow budget confirmation, including general 

contractor and subcontractor budget input (Boswell, 2013).   

After the system and material selection, the architect with a contribution of façade 

consultant community should prepare plans, section, elevations with material 
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identifications and models of  façade to create a base for other participants so that thay 

can express options and sketch interface conditions with the facade and their systems 

(Boswell, 2013). 

Façade consultant community and structural engineer should work together  in order 

to  accommodate the facade loads into the primary building structure (Boswell, 2013). 

The facade consultant community prepares the static and structural calculations of 

façade system such as seismic load, wind loads according to original materials and 

components to determine structural parameters like deflection, creep and other 

movements and prepares the concept structural system of the façade accordingly. In 

the meantime, the architect controls the works of façade consultant community and the 

structural engineer whether they develop the details according to the main design 

decisions or not. The cooperation between them is illustrated in the Figure 4.6. 

Shematic design phase is completed with preparation of  preliminary wall assembly 

zone. 

4.1.3 Design development 

The architect with the support of other project team participants must establish further 

detailed plans, elevations, sections, typical system details and also specifications in 

design development process. The involvement of the stakeholders depends on the 

project requirements, the agreement with the investor and the experience of the 

architect. It is necessary to get inputs and critiques from other stakeholders in the 

process for the developments of typical system details, intersection of different 

building services, the layout and composition of the enclosure design and 

specifications. In this way, a consistency of the overall building design will be ensured. 

Input from manufacturers contributes to arrange the application of materials and the 

compatibility of materials in the details. On the other hand, inputs from builders 

provide a comprehension of constructability, cost implications and construction 

logistics (Boswell, 2013). 

The façade consultant community prepares the static calculations of the façade system 

to produce the system details in a more accurate way and he also use these calculations 

for control of the subcontractors’ works in the fabrication and assembly process later 

on (Ö. Tuna, interview, 16 Kasım 2015). Also, the façade consultant community 

should communicate with the structural engineer of the building to evaluate whether 
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Figure 4.4: The collaboration of stakeholders to perform works in shematic design phase. 
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Figure 4.5 : The collaboration of the architect, facade consultant community and 

mechanical engineer in shematic design phase. 

 

 

Figure 4.6 : The collaboration of the architect, facade consultant community and 

structural engineer in shematic design phase. 

the main structure can carry on the facade loads or not. Afterwards, the connection 

details with the primary structure will be finalized with the approval of the architect.  

Specifications of materials and components must be prepared in this phase with the 

full involvement of the architect apart from façade consultant community. Although 

the architect cannot know everything, he/she must be actively engaged in the 

specification development. Material suppliers are excellent resources for specification 

preparation and also system detail development (Boswell, 2013). After the end of these 

studies, the architect and the façade consultant community make the budget evaluation 

in a more detail with the inputs of system suppliers. Furthermore, the façade consultant 

community should present which and how the fabrication tests and field tests will be 

done in specifications. Collaboration of stakeholders for performing some work items 
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by considering the participation certainty of each stakeholder with each other in this 

process is described and illustrated in Figure 4.7. 

 

Figure 4.7 : Stakeholders with their activities in design development process. 

4.2 Collaboration in Construction Process 

The facade builder and system suppliers have an active role in construction process. 

Hence, the leadership passes from architect to the façade builder or enclosure 

subcontractors in that process. He translates the architectural design into a physical 

construction (Klein, 2013). On the other hand, the façade consultant community and 

the architect have a role as a controller of the facade builder and system supplier’s 

works during construction process. 

4.2.1 System design 

System fabricators are the leader of the process. They produce profiles, fittings, glass 

units, mullions, transoms and so forth in accordance with the specifications. Facade 

consultant community controls the system fabricator to observe whether their products 

are designed according to specifications or not. System fabricators perform their 

system designs in line with a series of analysis such as static, dynamic, thermal, 

acoustical analyses. After completing the system design, a prototype model is 

generated to see whether there is a matter not provided. In the meantime, the façade 

consultant community should control the test results and also inspect whether the 
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factory tests are realized according to codes and standards indicated in the 

specifications (Url-3). The collaboration of stakeholders to make activities in this 

process is described and illustrated in Figure 4.8. 

 

Figure 4.8 : Collaboration of stakeholders to make activities in system design. 

4.2.2 Execution design 

Façade builder is the leader of the execution process.  Based upon the construction 

documents, i.e. drawings and specifications, façade builder produces shop drawings 

for installation (Boswell, 2013).  After an optical survey which made by sensitive 

optical instruments, facade application projects are prepared in 1/1 scaled details. The 

facade builder should draw every profile, every gasket and every slot he has to drill. 

The façade builder makes an effort to adapt the system he buy from system supplier 

and he might need a support from the system supplier in this stage (Klein, 2013). 

Besides, façade consultant community and architect should control the shop drawings 

to observe whether they are developed based upon the specifications. The 

collaboration of stakeholders to realize activities in this process is illustrated in Figure 

4.9.  

 

 

 

 

 

Figure 4.9 : Collaboration of stakeholders to make activities in execution design.
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4.2.3 Manufacturing 

System supplier manufactures the façade system or the components of façade system 

according to their system design and then sells them to the façade builder for assembly. 

Material procurement is realized before manufacturing. After the system is 

manufactured, it must be tested in terms of airtightness, water tightness, acoustics, 

wind resistance and so forth in accordance with the specifications. Moreover, façade 

consultant community has a role as a controller in that phase again (Biler, interview, 

24 Kasım 2015). Collaboration of stakeholders for realizing work items in this process 

is described in Figure 4.10.  

 

Figure 4.10 : Collaboration of stakeholders to make activities in manufacturing. 

4.2.4 Assembly 

Facade builder assemblies the façade system after he/she had purchased the system 

from the system supplier. He assemblies it in compliance with the shop drawings. In 

some conditions, a support from the system supplier can be needed for the installation. 

Façade consultant community and the architect should inspect the façade builder’ 

installation. Moreover, field tests can be performed at regular intervals on site to ensure 

the fact that the facade system is constructed according to specifications defining 

construction documents. The architect and investor check the manufactured systems 

to see if they fulfill design intent of them. On the other hand, the façade consultant 

community should control the test procedure and give approval of the results. It is very 

significant to inspect the manufacture and installation process of facade for the 

satisfied results. In Figure 4.11, the relationship of stakeholders to perform work items 

in this process is described. 
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Figure 4.11 : Collaboration of stakeholders to make activities in assembly. 

4.3 Involvement of Stakeholders in Different Phases of  The Façade Design and 

Construction Process 

The earlier involvement of the stakeholders in the process influences the project 

success positively since decisions made early reduce unnecessary changes during 

subsequent phases and even the total life-cycle costs (Möttönen et al, 2009; Lehto 

et al, 2011).  

Early involvement in the design stage results in a more effective design, improved 

construction operations and less scrap. In addition, the more the stakeholders know 

about the exact objectives of the design specifications, the more the stakeholders are 

able to meet those specifications by adjusting their capabilities. Furthermore, creative 

solutions can be proposed and an intensive exchange of ideas is realized by the 

stakeholders when they involve the process earlier. By this means, procedures that are 

synchronized and run in phases can be followed (Dowlatshahi, 1998; Valkenburg et 

al, 2008). Therefore, the involvement of the stakeholders in curtain wall design and 

construction process at the right time is crucial for the satisfying results. 

Architects, façade consultant community and engineers are regularly involved in 

design process for the development of project and informing the investor. Façade 

builder and system provider do not have an active role in this point; they are the 

contributors to the process (Klein, 2013). System provider gives support to the 

architect and investor about qualifications of systems, materials and their costs 

whereas the façade builder gives support to them about constructability of the façade 

system in curtain wall design process. On the other hand, the facade builder and system 
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supplier have an active role in construction process while the architect and facade 

consultant community has a role as a controller. The involvement of the stakeholders 

in the different phases of the facade design and construction process is illustrated in 

Tablo 4.1. 
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Table 4.1 : Involvement of the stakeholders in different phases of the curtain wall design and construction process 

 



70 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



71 

 

5.  ASSESSMENT OF CURTAIN WALL DESIGN AND CONSTRUCTION 

PROCESS IN TURKEY  

After the analysis of the curtain wall design and construction process in third and 

fourth section, the curtain wall design and construction process in Turkey is evaluated 

in this part. The previous sections are used as a guide for the assessments. Firstly, the 

methodology used for the evaluation of the process in Turkey is explained. Then, 

collaboration of stakeholders is put forward. Lastly, shortcomings and most common 

problems with which the stakeholders are experienced in the process are expressed. 

5.1 Methodology 

In order to analyze the curtain wall design and construction processes in Turkey, firstly 

a web research has been carried out about the façade consultant communities and 

facade companies in order to define their responsibilities during the design and 

construction phases explained in the previous sections. The façade consultant 

communities and facade companies could be investigated since their services are 

solely accessible via Internet. Secondly, semi-structured interviews have been realized 

with the stakeholders as façade consultant communities, façade companies, system 

supplier, architect who take role in the curtain wall design and construction process in 

Turkey particularly in order to define their responbilities, the main deficiencies and 

most common problems they have experienced with in the process and also to receive 

suggestions on how to eliminate these deficiencies and problems (Figure 5.1). 

5.1.1 Web research 

A web research has been conducted within the scope of the facade consultant 

communities and facade companies in order to access the information about the 

services given in curtain wall design and construction process through their web sites. 

Facade consultant communities are especially emphasized due to facade consultant 

companies’ mostly involvement in all phases of the curtain wall design and 
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construction process. Therefore, web sites of the façade consultant communities assist 

to define the necessary works in these phases in Turkey.  

The general services of the façade consultant communities in Turkey as illustrated in 

Table from 5.1 to 5.6 are recommendation of appropriate façade systems and materials, 

preparation of principal details, specifications, budget analysis, static calculations of 

façade in design process whereas in construction process, these are inspection of the 

works of façade builder and system supplier, control of the factory and field tests and 

field examination. On the other hand, although the services of the façade companies 

in Turkey is quite different from each other, their general services are system design, 

preparation of shop drawings, system details and technical specifications, assistance 

in material selection, field and factory tests as illustrated in Table 5.7 and  5.8.  

Table 5.1 : The services of Facade Consultant Community-A in curtain wall design 

and construction process (Url-10). 

      FCC-A 

DESIGN PROCESS CONSTRUCTION PROCESS 

1. The analysis of the  restrictions 

regarding the building envelope 

1. The review of the quality 

control programs of sub-

contractors and suppliers      

2. Budget analysis 

2. The control of project 

drawings of facade contractor 

and the making necessary 

revisions 

3. The evaluation of design and 

performance targets 

3. The control of shop-drawings 

and making the necessary 

revisions 

4. The evaluation of concept design 

alternatives 

4. The control of engineering 

accounts 

5. The review and assessment of the 

existing conditions  

5. The control and evaluation of 

material samples and 

specification data 

6. Facade  life cost - benefits analysis 
6. The control of performance 

model presentations 

7. Facade  system  improvement 

works 
7. Field test management 

8. Preparation and approval of the 

facade concept project 

8. The control of factory tests of 

the facade contractor 

9. Preparation of system detail 

drawings and specifications  
9. Periodically field examination  

10. The review of different facade 

envelope materials  

10. The evaluation and approval 

of the contractors’ entitlement 
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Table 5.1 (continued) : The services of Facade Consultant Community-A in curtain 

wall design and construction process. 

      FCC-A 

DESIGN PROCESS CONSTRUCTION PROCESS 

  

11. The constitution of the facade 

structure and its integration into 

the main load-bearing system of 

the building 

 

12. The static and structural 

calculations (seismic load, wind 

load) 

 

13. Static and building physics works  

14. The specialized structural glass 

design and  engineering 
 

15. Identification of facade systems 

and materials 

 

16. Review of the budget  

17. The preparation of tender 

documents and technical 

specifications 

 

18. The preparation of project analysis 

and quantity surveys 

 

As illustrated in Table 5.1, the FCC-A prepares the system detail drawings and 

specifications in a way to comprise the details of heat, fire, smoke, sound and water 

insulation. The FCC-A determines how the facade structure will be constituted and 

how it will be integrated into the main load-bearing system of the building sections 

and plan map sheets. Furthermore, the FCC-A reviews the different facade envelope 

materials related to transitions that exist in the building system and  resolves the details 

of junction points. Also, the FCC-A controls the factory test facilities of the facade 

contractor and reports the organizational ability and technical equipment of the firm, 

as to whether they are able to produce in compliance with international specifications, 

rules of art and science, and method instructions that are necessary for each 

transaction. In addition, the FCC-A examines field periodically about whether the 

installation is done according to method instructions and approved details.As 

illustrated in Table 5.4, the FCC-D suggests apropriate systems in compliance with 

geographical conditions and the architectural elevation of the building and prepares 

material identifications, accordingly. In addition,The FCC-D reviews the  
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Table 5.2 : The services of Facade Consultant Community-B in curtain wall design 

and construction process (Url-11). 

     FCC-B 

DESIGN PROCESS CONSTRUCTION PROCESS 

1. Preparation of  the necessary drawings 

for architect in detail design 

1. The control of shop-drawings 

prepared by facade builder 

2. Establishment of  the design parameters 

for facade materials  

2. The control and evaluation of 

material or product samples 

3. Review of different facade materials 

related to the transitional system in the 

building and the development of 

junction details. 

3. Periodically field examination 

4. The preparation of system detail 

drawings  

4. Presentation of  the quality 
control programmes to the 

investor  periodically 

5. Suggestion of different facade systems 

and materials to the architect   
 

6. The constitution of the facade structure 

and its integration into the main load-

bearing system of the building  
 

7. Preparation of  point details and facade 

sections 
 

8. The preparation of tender documents 

and technical specifications 
 

Table 5.3 : The services of Facade Consultant Community-C in curtain wall design 

and construction process (Url-12). 

  FCC-C 

DESIGN PROCESS CONSTRUCTION PROCESS 

1. Pre Designing works, decision 

making 

1. Evaluation and confirmation 

of shop drawings 

2. Project designing conformity to 

architectural demands 

2. Controlling of details and 

static calculations of façade 

contractor 

3. Performance criteria evaluation 
3. Follow up productions and 

field works 

4. Cost - benefit analysing 
4. Methodology decisions about 

tests and field tests 

5. Engineering - static calculations 5. Progress report 

6. Regulations and standards conformity 
6. Handover, acceptance, 

controls 

7. Principal details designing  

8. Performance Decisions  

9. Material Selections  

10. Value Engineering  

11. Preparing Technical Specifications  

12. Quantity survey and Tender 

Documents preparing 
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different facade materials related to the transitional system in the building and the 

development of junction details. Also, the FCC-D reports periodically and inspects the 

installation according to the production, installation instructions and validated details. 

Furthermore, their specifications covers warranties, maintenance and other operations 

of the specified material. 

As shown in Table 5.5, The FCC-E examines the procedure specifications of the 

production phase and if required  gives a support in their preparation and approval. 

Also, The FCC-E inspects the producers existing technical equipment before the start 

of the project work, checks and reports the appropriateness of the Method of 

Construction regarding the International specifications and state of the art. In addition, 

if required, The FCC-E  assists in preparation and approving of the method of 

construction given by the producer regarding the anchorage assembly and the way of 

testing. Moreover, The FCC-E examines the method of construction of how and with 

which equipment will curtain wall assembly be made, if required helping in its 

preparation and approving. 

Table 5.4 : The services of Facade Consultant Community-D in curtain wall design 

and construction process (Url-13). 

   FCC-D 

DESIGN PROCESS CONSTRUCTION PROCESS 

1. System suggestions 
1. The control of shop-drawings and 

making the necessary revisions 

2. Preparation of  the initial concept 
details;  

Review of different facade materials  

2. Material quality control and 

reporting  

3. Forming the principal details in 

appropriate scale. 

3. Presentation of  the quality control 
programmes to the investor  

periodically 

4. Supporting of  the architectural 

group about principal details and 
ensure follow-up of projects. 

4. Periodically field examination 

5. Drawing type elevations according 
to the principle details. 

5. Presentation of  the quality control 

programmes to the investor  
periodically and make the 

necessary warning 

6. Preparation of  the technical 
specifications.  

 

7. Project analysis and calculation of 
quantities. 

 

8. Evaluation of the budget.  
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Table 5.5 : The services of Facade Consultant Community-E in curtain wall design 

and construction process (Url-14). 

                                                             FCC-E 

DESIGN PROCESS CONSTRUCTION PROCESS 

1. Preparation of specifications 

for tender process 

1. Examination of  1/1 fabrication 

details 

 

2. Examination of  air, water, heat, and 

sound isolation details of joinery 

structure and its surrounding 

 

3. Giving a support in preparation, 

approving, and  reporting the Ouality 

Control Program for all phases 

 
4. Examination, approval and reporting 

of the prototype productions 

 
5. Examination of the procedure 

specifications of manufacturing 

 

6. Controlling the producers existing 

technical equipment of facade 

supplier 

 

7. Periodically control of the 

production phase and reporting the 

appropriateness to the specifications 

and method of construction 

 
8. Examination of  the method of 

construction  

 

9. Periodical controlling and reporting 

the appropriateness regarding 

method of construction of the 

assembly 

Table 5.6 : The services of Facade Consultant Community-F in curtain wall design 

and construction process (Url-15). 

FCC-F 

DESIGN PROCESS CONSTRUCTION PROCESS 

1. Inspection of the concept projects within 

the framework of regulations and 

norms                  

1. Inspection of the process of approval 

and test    

2. Leading to facade projects in line 

with architectural preferences and 

performance expectations   

2. Preparation of  shop 

drawings                                                 

                          

3. Recommendation of appropriate product 
and systems  

3. Make an analysis of product 

&detail                                                   
               

4. Coordination of engineering services 4. Arrangement of progress payments 

5. Preparation of  tender documents and 

specifications 
 

6. Preparation of  survey-analysis  
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Table 5.7 : The services of Facade Company-A in curtain wall construction              

process (Url-16).                     

FC-A 

SYSTEM DESIGN 

EXECUTION 

(DETAILED) 

DESIGN 

ENGINEERING 

VERIFICATION 

PROD & 

ASSEMBLY 

1.  Following a 

multidisciplinary 

approach 

1.  Application of 

the system to the 

facade 

1.  Building 

physics 

studies 

1.  Production 

and assembly 

according to 

specifications 

 

2.  Engineering 

calculations of façade 

physics issues 

2.  Preparation of 

shop drawings 

and production 

drawings 

2.  On-site tests 

3.  Preparation of a 

prototype 

model 

4.  Production of 

aluminum, gasket 

extrusion dies, 

components dies 

and molds 

5.  Production of a visual 

mock-up with original 

components, glass 

and infill materials for 

general review 

   

6.  Laboratory tests    

As shown in Table 5.7, in system design, the FC-A follows a multidisciplinary 

approach involving the system design department, engineering department, shop 

drawings department. Also, feedback design meetings are held frequently with the 

participation of the manufacturing coordinator, R&D department, the laboratory and 

the project management team and the site chief. In system design phase, system 

designers are always guided by the engineering department with support of 

engineering calculations of any sort of façade physics issues according to the relevant 

norms of the country of the project. After the approval of engineering and the related 

departments, a tangible prototype model is prepared in order to be sure of the 

ventilation and drainage channels, the links and the connection of the components 

including bolts and gaskets. After the approval of the system design, the aluminum 

and gasket extrusion dies and components dies and molds are produced and a visual 

mock-up with original components, glass and infill materials is produced for general 

review of the client and the architect. This stage is also very utile for the manufacturing 
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department to verify as a last review before the mass production of the materials 

starts. The last stage of the system design phase is the tests in the laboratory such as 

air permeability, water penetration, wind resistance, impact resistance, building 

movement, airborne sound insulation and flanking transmission tests, component 

cycling tests. 

In execution phase, the system developed  in system design is applied to all sections 

of the facade, all intersections and connections of the facade with the building and 

materials of other trades. 

In engineering verification phase, all building physics studies are completed; Virtual 

Wind Load analysis, Static and Dynamic Structural Calculations of the system and its 

components,  Heat Flow Analysis, Condensation Analysis, Ventilation-Pressure 

Analysis, Acoustical and Fire Simulations, are analyzed with finite elements (FE), 

Computational Fluid Dynamics (CFD) methods, transient as well as steady state 

analysis, 3D and 2D modeling. 

In production and assembly phase, on-site tests are performed such as water 

penetration, air permeability and thermal performance test under dynamic pressure,  

on - site testing of airborne sound insulation value. 

Table 5.8 : The services of Facade Company-B in curtain wall design and 

construction process (Url-17). 

FC-B 

DESIGN PROCESS CONSTRUCTION PROCESS 

1. Preparation of system details 1. Inspection of the drawings prepared by 

the subcontractor 

2. Preparation of  joint details of different 

facade materials 

2. Inspection of the samples presented by 

the subcontractor 

3. Assistance in material selection 3. Periodical controlling and  reporting 

the appropriateness regarding the details 

and method of construction of the 

assembly 

4. Preparation of  principal details  4. Preparation of shop drawings 

5. Determination of the facade structure 5. Manufacturing the system 

6. Preparation of  point details and 

section details 

6. Installation 

7. Preparation of  technical specifications  
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5.1.2 Semi structured interview 

Semi structured interview is conducted with a fairly open framework permitting 

focused, conversational, two-way communication. The interviewer follows a guideline 

yet do not just depend on that, follows topical trajectories in the conservation that may 

stray from the guide. All questions are not designed and prepared ahead of time, the 

majority of questions are created during the interview. This allows both the interviewer 

and interviewee to be flexible to go into details when required (Url-4). 

It is quite difficult to realize face to face interview in Turkey. In order to conduct semi 

structured interview 24 architects, 8 facade consultants, 7 system suppliers and 4 

facade companies (giving both system design and installation services) were 

designated for the examination the curtain wall design and construction process in 

Turkey which all of them are involved in facade sector. However, only 5 facade 

consultant communities, 1 architect, 2 facade companies and 1 system supplier were 

accepted face to face interview on the particular topic. Therefore, the process in Turkey 

is analyzed based on the limited information from the stakeholders.  

The content and procedures of the questionnaire forms for interviews is illustrated in 

Figure 5.1. Questionnaire forms consist of two parts as general questions and     specific 

questions relevant to each phases of curtain wall design and construction                  

process (Appendix A). It is tried to get information from the part of general  questions 

about;  

 general deficiencies in the process,  

 most common problems the stakeholders experienced with in the process, 

 suggestions from interviews on how to eliminate these deficiencies,  

 codes and standards is followed during project development and construction 

process.  

In the second part of the questionnaire form, work items are explained for each phases 

of curtain wall design and construction process. Afterwards, it is asked the 

interviewees; 

 in which of these work items they have a role and responsibility,  

 with which stakeholders they are in cooperation in order to perform these 

works, 
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 in which  issues they receive or give a support from/to these stakeholders, 

 what are their responsibilities in performing these works; in other words, do 

they have a role as a leader or consultant or inspector while realizing these 

works? 

As a consequence, it is aimed to draw information about the responsibilities of 

stakeholders and the relationship of them to perform necessary works in the phases 

of curtain wall design and construction process from the second part of the 

interview. 

 

Figure 5.1 : The content and procedure of the questionnaire form. 

5.1.3 Assessment strategy 

As mentioned before, the collaboration of stakeholders in Turkey is analyzed with 

interviews and web researches. However, there is not a consistency with the answers 

of these stakeholders so there is a subjective approach to a degree in the analysis. As 

indicated in the following phases, assessment tables have been prepared for each 

phases of the curtain wall design and construction process with the combination of the 

outputs of the web researches and semi structured interviews to make analysis of the 

process in Turkey. In the assessment tables, firstly, all the stakeholders taking a 

responsibility to perform work items are explained. Then, these stakeholders are 

classified as leaders and consultants in relation with each work items by considering 

their execution in them in these tables. The leaders are the main responsible persons 

of these works whereas consultants are advisors of the leaders. In this way, 

responsibilities of the stakeholders and interrelationships of them are asserted. 
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5.2 Assessment of the Process in terms of Collaboration between Stakeholders 

The collaboration and involvement of stakeholders in Turkey change depending on the 

project type, size, requirements, experience of the architect and the agreement with the 

investor.  Therefore, there is not an explicit template for the interrelation of the 

participants in curtain wall design and construction process. However, the main 

responsibilities of the stakeholders should be certain. If the responsibilities of 

stakeholders are not definitely established in contracts, it is possible to encounter some 

problems in the project development process. Although the stakeholders generally 

works in cooperation, most of the time it is not as it should be. The involvement of the 

stakeholders in the process is mostly not at the right time, which may cause radical 

revisions subsequently. 

There is a cooperation commonly with the investor, architect, façade consultant 

community, system supplier and project engineers (mechanical eng., structural eng.) 

in the design process of curtain wall systems in Turkey. On the other hand, in 

construction process this cooperation is continued mostly with the investor, architect, 

façade consultant community, facade builder and system supplier. Furthermore, the 

leader is the architect in design process of curtain wall, whereas the subcontractor 

(facade companies) is the leader in construction process.  

The cooperation with stakeholders in curtain wall design and construction process in 

Turkey is generally realized in accordance with the ideal situation mentioned in the 

fourth part except from some shortcomings explained in the following part. 

5.2.1 Collaboration in design process 

The collaboration in design process is usually realized as described in Chapter 4, under 

the leadership of the architect. The architect should address the stakeholders influenced 

by his/her design decision. He/she should define the requirements, needs, tasks and 

deliverables of stakeholders from the design process (Wahab, 2011). He/she is in 

cooperation with façade consultant community, system supplier, mechanical engineer, 

structural engineer and electrical engineer in design process.  The stakeholders should 

make an effort in preparing their works in accordance with architectural intents. In the 

following part, the differences from the ideal situation described in Chapter 4 are 

expressed.  
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5.2.1.1 Pre-design  

The stakeholders taking a role in curtain wall design and construction process is 

illustrated in Table 5.9. The collaboration of the stakeholders and their roles in 

predesign process in Turkey is illustrated in Table 5.10. The collaboration between 

stakeholders is realized as described in Section 4.1.1 except from some differences, 

which are expressed below.  

 Furthermore, a kick off meeting with the participation of all stakeholders is not 

organized for determining common goals before identifying the façade 

concepts and performance requirements like the ideal situation. In Turkey, the 

targets of façade are generally identified by the architect, façade consultant and 

investor. However, current changes in material costs can lead to unforeseen 

financial problems subsequently in the exclusion of the system supplier. Also, 

the absence of the mechanical engineer can cause presenting the performance 

requirements incompetently. Moreover, the fact that the common goals are not 

identified properly can also lead to a conflict of interests among stakeholders.  

In addition to explanations in Section 4.1.1, at the end of this process, depending 

on the contract with the investor, either the architect or the facade consultant 

community presents a preliminary report to the investor including material 

alternatives with their cost and properties to make system selection. 

Table 5.9 : Stakeholders in the curtain wall design and construction process. 
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Table 5.10 : The roles and collaboration of stakeholders in predesign phase of the 

curtain wall design process. 

 

5.2.1.2 Schematic design  

The collaboration of the stakeholders and their roles in shematic design process in 

Turkey is illustrated in Table 5.11. The collaboration between stakeholders is realized 

as described in Section 4.1.2 except from the exclusion of the structural engineer in 

the concept studies of façade structure. The structural engineer has been made an 

assumption about the façade system while making the structural calculations of the 

building. However, after the system and material selection, some revisions in the main 

load-bearing system of the building may be required so the involvement of the 

structural engineer should be necessary in the concept studies of the façade structure. 
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Table 5.11 : The roles and collaboration of stakeholders in shematic phase of the 

curtain wall design process. 

 

5.2.1.3 Design development  

The collaboration of the stakeholders and their roles in design development in Turkey 

is illustrated in Table 5.12. The collaboration between stakeholders is realized as 

described in Section 4.1.3 except from a difference. It is stated that the structural 

calculations of the façade system are prepared according to building structure system 

and there is not a cooperation with the structural engineer of the building in this stage. 

However, the façade consultant community and structural engineer of the building 

should make an optimization about the structural system of the façade and building by 

working in a cooperation. Unfortunately, the static calculations of the façade are 
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usually made after static calculations of the building, even after completing the 

construction of the structural system of the building in Turkey. This situation can lead 

to unnecessary financial loss with more complex detail solutions instead of small 

revisions on the building structural system. 

Table 5.12 : The roles and collaboration of stakeholders in design development 

phase of the curtain wall design process. 

 

5.2.2 Collaboration in construction process  

The collaboration in construction process is usually realized as described in            

Chapter 4, under the leadership of the façade builder. There is a cooperation between 

façade builder, architect, façade consultant community, and system supplier in 

construction process. The architect, façade consultant community and investor check 

the works of the system supplier and façade builder to see whether their works respond 

to the architectural purposes or not. In addition, system suppliers and facade builders 

generally gathered under one constitution in Turkey called as ‘a façade company’. 
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Facade companies mostly gives integrated services of system design, execution 

design, manufacturing and installation in Turkey. This integrated approach might be 

better in some respects since the relationships of different departments of an entity is 

established easier, yet project development between different departments should not 

be executed just considering the interests.  

In the following part, the differences from the ideal situation described in Chapter 4 

are expressed for each phase of the curtain wall construction process in Turkey.                                                        

5.2.2.1 System design 

System supplier is the leader of the process. The collaboration of the stakeholders and 

their roles in system design phase in Turkey is illustrated in Table 5.13. The 

collaboration between stakeholders is realized as described in Section 4.2.1 except 

from some differences. Unfortunately, most of the façade companies in Turkey do not 

perform all of the analysis shown in Table 5.5. 

Façade consultant communities can also make a system design in Turkey in 

accordance with demands of the investor. In such circumstances, system supplier or 

façade company directly starts the manufacturing. 

Table 5.13 : The roles and collaboration of stakeholders in system design phase of 

the curtain wall construction process. 
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5.2.2.2 Execution design  

Facade builder is the leader of the process. The collaboration of the stakeholders and 

their roles in execution design phase in Turkey is illustrated in Table 5.14. The 

collaboration between stakeholders is realized as described in Section 4.2.2. 

Table 5.14 : The roles and collaboration of stakeholders in execution design phase of 

the curtain wall construction process. 

 

5.2.2.3 Manufacturing  

The system supplier or the façade company is the leader of the process. The 

collaboration of the stakeholders and their roles in design development in Turkey is 

illustrated in Table 5.15. The collaboration between stakeholders is realized as 

described in Section 4.2.3 except for a deficiency. The most significant shortcoming 

of the manufacturing phase in Turkey is that there is not an entity of the government 

inspecting and giving an approval of the test procedures and test results. 

Table 5.15 : The roles and collaboration of stakeholders in manufacturing phase of 

the curtain wall construction process. 
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5.2.2.4 Assembly  

The façade builder or the façade company is the leader of the process. The 

collaboration of the stakeholders and their roles in assembly in Turkey is illustrated in 

Table 5.16. The collaboration between stakeholders is realized as described in Section 

4.2.4 except for a deficiency. Like the manufacturing process, there is not an entity of 

the government inspecting and giving an approval of the test procedures and test 

results. 

Table 5.16 : The roles and collaboration of stakeholders in assembly phase of the 

curtain wall construction process. 

 

5.3 General Evaluation  

According to interviews, most of the stakeholders are satisfied with the developments 

of the curtain wall systems in Turkey now, however they think that the international 

developments should be followed more closely. In this part, some shortcomings of the 

curtain wall design and construction process in Turkey and the most common problems 

the related stakeholders are experienced are presented. 

5.3.1 Shortcomings of the process 

There are fundamental deficiencies of the curtain wall design and construction process 

in Turkey, which are explained below.  

 First of all, Turkish standards about façade design and construction have 

directly translated from En standards. However, they should be more 

comprehensive for the conditions in Turkey. Also, they are not revised in 

parallel to current requirements. Therefore, beside of Turkish standards, the 
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façade consultant communities and façade companies in Turkey follow EN, 

DIN, ASTM, AAMA, BS, UBS, NF, EUROCODE, CWCT, TRAV, TRLV, 

ISO standards and LEED, BREEAM certificates. Unfortunately, whether the 

façade design and construction is realized according to Turkish standards or 

not is not inspected by an entity in Turkey.  

 Another shortcoming of the process is that there is not a sufficient number of 

educated employees in façade consultant communities and façade companies 

in Turkey. Therefore, there is a deficiency of literature as well. Also, there are 

not academic programmes in universities directly related to the façades. 

Nevertheless, there are some facade consultants in Turkey having academic 

studies on building envelopes.  

 The other shortcoming is that according to the facade companies, facade 

consultant communities are not knowledgeable enough to be able to control 

their works. That's why, employees of a facade consultant community should 

consist of the experts on building envelope issues to be able to inspect the 

works of façade companies.  

 The last shortcoming of the process is the improper installations due to the lack 

of capable staff of the façade companies.   

5.3.2 Common problems of the process 

There are some common problems that stakeholders encounter frequently in curtain 

wall design and construction process in Turkey, which are explained below.  

 First of all, there are some problems experienced in the lack of facade 

consultant community. The most often encountered problems in case of the 

exclusion of the facade consultant community are developing façade systems 

without considering the engineering aspects and the shortcomings of the 

coordination of application. Also, unconscious requests of the architects about 

budget and construction techniques can be confronted, and in such 

circumstances, it can be necessary to make changes on the facade system 

design, which causes waste of time and money so the facade consultant 

community is very significant as a guide for the architect as well. Naturally, it 

is not possible that the architect knows every detail related to the facade 



90 

systems. Architects mostly need the facade consultant communities in the 

preparation of specifications, material alternatives and dimensions. The 

community should consider the interest of project rather than interest of the 

investor. Thus, it will be very beneficial and efficient to include facade 

consultant community in early stages of the curtain wall design process to 

prevent misapplications, incremental costs and poor performer facade design.  

 Moreover, some investors regard the facade consultant communities as an 

additional expense and try to be made the same work to the facade companies, 

which is not ethical. The façade consultancy services must be given by just 

façade consultant communities to be able to act ethical and objective; 

otherwise, it is possible to concern about interests rather than the quality of 

work. On the other hand, some of the investors and general contractors look 

positively to the facade consultant communities so that they transfer their 

responsibilities to them and minimize the risk of failure. Furthermore, 

architects and facade companies look also positively to the facade consultant 

communities. According to the architects, facade consultant communities help 

them developing constructible solutions for their design. As to facade 

companies, they think that facade consultant communities contribute to 

decrease the revisions, which is time saving.  

 Another common problem is that investors do not present the necessary budget 

for the façade application. Also, investors usually give a very short time for 

project developments. This leads to some deficiencies in the work planning. 

Therefore, investors should give more time for the project development. 

According to the interviews, the other common problem in the process is the fact 

that most of the facade companies have not had trained personnel so installation 

works are not performed as it should be in assembly process. 
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6.  CONCLUSIONS AND RECOMMENDATIONS  

As mentioned before, the stakeholders should be in cooperation with eachother for 

satisfying results. Therefore, stakeholders in the process should have a conscious about 

both their and other participants’ role and responsibilities. Moreover, investors should 

be informed about the role and responsibilities of stakeholders and these should 

pricisely be identified on the contracts. Besides, the stakeholders should involve the 

process at the right time; otherwise it may be late to interfere in some issues. In 

addition, the working schedule should be well planned. In this way, workflow can be 

carried out more rapidly and effectively. 

In fact, the facade consultant communities take the most important role as a bridge 

between the design team and construction team in curtain wall design and construction 

process. They guide the design team and give support them in terms of material 

selection, constructibility, system details, specifications, and so forth, while 

controlling the works of facade companies. Moreover, general contractors minimize 

the risk of failure by transfering their responsibilities to the facade consultant 

communities. That’s why, the concept of facade consultancy should be adopted not 

only for big scale project but also for small projects in order to get successful results.  

According to interviews,  the education of the facade consultants is very important 

since the facade consultants should have the detailed knowledge with regard to facade 

design and construction process. In Turkey, the engineers and architects can work as 

facade consultants since there is not a special education program related with the 

profession. At that point, establishing a special Facade Master program by the leading 

universities becomes essential in order to train facade specialists to meet the 

requirements of the facade sector in particular. However, besides education, there 

should be  min. ten years field experiment to be called as a facade specialist or 

consultant. Furthermore, facade consultant communities must composed of many 

experts on different issues of building envelopes (Ziyaettin, 2015).  Indeed, due to the 

rapidly improvements in this sector, all of the stakeholders should be update 
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themselves persistently by following the recent developments, attending international 

certification programs and conferences.  

This is an intial study for the analysis of the curtain wall design and construction 

process in Turkey due to the limited information from the stakeholders. Therefore, the 

process should be examined in a more detail way with the contribution of the more 

stakeholders in the process to make more definite comments to analyze and review the 

process in Turkey by considering the existing situation of the sector. As a matter of 

fact, for defining the problems of the sector the attention of the stakeholders to 

contribute to the academic studies are very significant. Therefore the studies which 

provides the collaboration between the university and building sector are very 

valuable.  
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List of interviewed stakeholder in curtain wall design and construction 

processes 

Facade consultants; 

Dr. Nejdet Ziyaettin, NN Group Building Envelope and Curtain Wall Consultant 

MSc. Kaan Kuran, Priedemann Building Envelope Consultants 

Özgür Tuna, Axis Facades İstanbul 

Mehmet Haldun Yılmaz, FMT Facade & Metal Technologies Consultant 

Salih Sekban, CWG Consultant 

Facade companies: 

Enes Arslantürk, Metal Yapı  

Msc.İlknur Akın, Metal Yapı 

Msc.Ahmet Biler, Metal Yapı 

Msc.Ersin Büyüklü, Aluneta Yapı Sistemleri 

Architect: 

Architect: Doç. Dr. Hüseyin Kahvecioğlu 
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APPENDIX A: Questionnaire Forms for Semi-Structured Interviews 

 

APPENDIX A.1: Questionnare Form for Architect 

The interview is conducted for thesis study in Istanbul Technical University, Institute 

of Science and Technology, Department of Architecture, Environmental Control and 

Construction Technologies MSc Programme. The curtain wall design and construction 

process is analyzed in the scope of the thesis. As illustrated in Figure 1, the design 

process is analyzed under three phases as predesign, shematic design and design 

development. On the other hand, the construction process is analyzed under four 

phases as system design, execution design, manufacturing and assembly. Survey 

questions are prepared according to this perspective. The interview is executed for 

assessing the curtain wall design and construction process in Turkey.  

 

 

 

Figure 1: Curtain wall design and construction process. 

 

 

 

 

 

 

The interview has two parts: 

A.  General questions 

B.  Specific questions regarding the curtain wall design and construction process 

 

 

 

 

 

 

 

Name of interviewee:………………………………………………………................ 

Name of company:………………………………………………………………….... 

Date of interview: ………………………………….…………………………............ 

 

 

 

 

 

 

 

A.  GENERAL QUESTIONS 
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1.  Does the curtain wall’s commonly formation of the standard systems cause 

restrictions in your architectural design?  
 

                  Yes                    No           

2.1.  What are the main shortcomings in curtain wall design and construction processes 

in Turkey? 

 

2.2.  Please explain your suggestions on how to eliminate these deficiencies. 

 

3.   What are your priorities in curtain wall design?  

                Cost           Time               Aesthetics            Flexibility             Durability 

                  Other    (………………… ,    ………………….  ,   …………………..) 

4.   What are the priorities of investors in curtain wall design in Turkey?  

                Cost           Time               Aesthetics            Flexibility             Durability 

                  Other    (………………… ,    ………………….  ,   …………………..) 

5.1.  What kind of a method do you follow in determining your goals and priorities in 

curtain wall design process in Turkey?  

 

5.2.  Do you make contact with other stakeholders in that phase? 

 

                   Yes                    No           

5.3.  If your answer is yes,  please describe these stakeholders and explain what matters 

you receive support from these stakeholders in that phase.  

 

6.1.  Do you think that the cooperation with the stakeholders is done as it should be in 

curtain wall design and construction process in Turkey?  

                   Yes                    No                  Rarely      

6.2.   If your answer is no,  please explain difficulties experienced in curtain wall design 

and construction process as a result of the late or no involvement of the some 

stakeholders. 

 

7.1.  Does the stakeholders in curtain wall design and contruction process meet your 

expectations? 

                   Yes                    No                  Rarely    

7.2.  If your answer is no, please explain with reasons which stakeholders does not 

meet your expectations. 

 

8.1.   What are the problems that you mostly encounter in curtain wall design process 

in Turkey? 

 

8.2.   Please explain the reasons of these problems you encounter? 
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9.1.  Are there any problems you encounter in Turkey in the integration of the façade 

with other service systems such as mechanical or structural system of the building?  

                   Yes                    No                  Rarely    

9.2   If your answer is yes, please explain the reasons of these problems and your 

solutions to prevent the occurrence of these problems. 

 

10.  What are the factors that encourage and restrict you in facade design? 

 

11.  What is your impact as an architect in the development of innovative facade 

designs?  

 

12.  What is the approach of the investors and other stakeholders in Turkey to 

innovative facade designs? 

 

13.  Do you trend innovative facade designs in your projects?  
 

                   Yes                    No                  Rarely    

14.1.  Are you satisfied with the developments of facade technologies in Turkey?  
 

                   Yes                    No     

 14.2.  If your answer is no, please explain the reasons. 

 

B.  SPECIFIC QUESTIONS REGARDING THE CURTAIN WALL DESIGN 

AND CONSTRUCTION PROCESS 
 

1.  In which phase of building design process you mostly start the curtain wall design? 

Please check in the following table. 

 

2. In which phases of curtain wall design and construction processes the architect has 

a role in Turkey? Please check in the following table. 

 

 
 

3.1. Do you think that the order of the sub-phases of the curtain wall design and 

construction process must become as illustrated at Table 2? 

                   Yes                    No     

3.2.  If your answer is no, please explain how must be. 

 

Table 1 

Table 2 
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1. DESIGN PROCESS 

1.1. PREDESIGN PHASE 

1. Items of work in predesign phase of the curtain wall design process are given in 

Table 3. Please check the works that the architect has a role in predesign phase of the 

curtain wall design process in Turkey. After that, please state with which stakeholders 

he/she works in cooperation, and while working in collaboration with these 

stakeholders please explain on what matters he/she receives or gives support and 

define the responsibilities of the architect while performing these works in Table 3 (A: 

Architect). 

Table 3 

 
 

2.1. Do you think that work items illustrated at Table 3  is enough for predesign 

process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items. 
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1.2. SHEMATIC DESIGN PHASE 

1. Items of work in schematic design phase of the curtain wall design process are given 

in Table 4. Please check the works that the architect has a role in schematic design 

phase of the curtain wall design process in Turkey. After that, please state with which 

stakeholders he/she works in cooperation, and while working in collaboration with 

these stakeholders please explain on what matters he/she receives or gives support and 

define the responsibilities of the architect while performing these works in Table 4 (A: 

Architect). 

Table 4 

 
 

2.  What kind of a method do you follow in system and material selection stage in 

Turkey?  

 

3.1. Do you think that work items illustrated at Table 4  is enough for shematic design 

process? 

 

                   Yes                    No     

3.2. If your answer is no, please explain missing items. 
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1.3. DESIGN DEVELOPMENT PHASE 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 5. Please check the works that the architect has a role in design 

development phase of the curtain wall design process in Turkey. After that, please state 

with which stakeholders he/she works in cooperation, and while working in 

collaboration with these stakeholders please explain on what matters he/she receives 

or gives support and define the responsibilities of the architect while performing these 

works in Table 5 (A: Architect). 

 

2.1. Do you think that work items illustrated at Table 3  is enough for predesign 

process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items. 

 

2.1. Do you think that work items illustrated at Table 5  is enough for design 

development process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items. 

 

 

 

Table 5 
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2. CONSTRUCTION    

2.1. SYSTEM DESIGN PHASE 

1. Items of work in system design phase of the curtain wall construction process are 

given in Table 6. If the architect has a responsibility in system design phase of the 

curtain wall construction process in Turkey, please check the works that he/she 

involves. After that, please state with which stakeholders he/she works in cooperation, 

and while working in collaboration with these stakeholders please explain on what 

matters he/she gives support and define the responsibilities of the architect while 

performing these works in Table 6 (A: Architect). 

 

 

 

 

 

 

 

 

 

Table 6 
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2.2. EXECUTION DESIGN PHASE 

1. Items of work in execution design phase of the curtain wall construction process are 

given in Table 7. If the architect has a responsibility in execution design phase of the 

curtain wall construction process in Turkey, please check the works that he/she 

involves. After that, please state with which stakeholders he/she works in cooperation, 

and while working in collaboration with these stakeholders please explain on what 

matters he/she gives support and define the responsibilities of the architect while 

performing these works in Table 7 (A: Architect). 

Table 7 

 
 

 

2.3. MANUFACTURING  

 

1. Items of work in manufacturing phase of the curtain wall construction process are 

given in Table 8. If the architect has a responsibility in manufacturing phase of the 

curtain wall construction process in Turkey, please check the works that he/she 

involves. After that, please state with which stakeholders he/she works in cooperation, 

and while working in collaboration with these stakeholders please explain on what 

matters he/she gives support and define the responsibilities of the architect while 

performing these works in Table 8                     (A: Architect). 

Table 8 
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2.4. ASSEMBLY 

 

1. Items of work in assembly phase of the curtain wall construction process are given 

in Table 7. If the architect has a responsibility in assembly phase of the curtain wall 

construction process in Turkey, please check the works that he/she involves. After that, 

please state with which stakeholders he/she works in cooperation, and while working 

in collaboration with these stakeholders please explain on what matters he/she gives 

support and define the responsibilities of the architect while performing these works 

in Table 7 (A: Architect). 

Table 9 
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APPENDIX A.2: Questionnaire Form for Facade Consultant Community 

 

The interview is conducted for thesis study in Istanbul Technical University, Institute 

of Science and Technology, Department of Architecture, Environmental Control and 

Construction Technologies MSc Programme. The curtain wall design and construction 

process is analyzed in the scope of the thesis. As illustrated in Figure 1, the design 

process is analyzed under three phases as predesign, shematic design and design 

development. On the other hand, the construction process is analyzed under four 

phases as system design, execution design, manufacturing and assembly. Survey 

questions are prepared according to this perspective. The interview is executed for 

assessing the curtain wall design and construction process in Turkey.  

 

 

 

 

Figure 1: Curtain wall design and construction process. 

 

 

 

 

 

 

The interview has two parts: 

A.  General questions 

B.  Specific questions regarding the curtain wall design and construction process 

 

 

 

 

 

 

 

Name of interviewee:………………………………………………………................ 

Name of company:………………………………………………………………….... 

Date of interview: ………………………………….…………………………............ 

 

 

 

 

 

 

 

 

 

 



110 

A.  GENERAL QUESTIONS 

1.  How would you describe the expertise of facade consultancy? 

 

2.  Which occupational groups should be involved in facade consultant community? 

 

3.1.  Have you received training regarding facade consultancy after your vocational 

education?  
 

                   Yes                    No           

3.2.  If your answer is yes, please define your training related to facade consultancy? 

 

4.  How is the approach of the stakeholders (investor, architect, facade builder, system 

supplier) in the curtain wall design and construction process in Turkey? 

5.1.  Do you think that the façade consultant communities have enough knowledge in 

Turkey? 

                   Yes                    No           

5.2.  If your answer is no, please explain the main deficiencies of FCC in Turkey?  

 

5.3.  If your answer is no, please give recommendations on how to eliminate these 

shortcomings? 

 

6.  What should prerequisites be in order to be a façade consultant? 

 
7.  Are the façade consultant communities considered important by other stakeholders 

in curtain wall design and construction process in Turkey? 

                   Yes                    No           

8.   What are your priorities in curtain wall design?  

                Cost           Time               Aesthetics            Flexibility             Durability 

                  Other    (………………… ,    ………………….  ,   …………………..) 

9.1.  Are there compulsory codes and standards in preparation of curtain wall projects 

in Turkey?  

                   Yes                    No           

9.2.  If there are, please explain them. 

 

9.3.  If there are certificates, codes and standards you follow in your projects in Turkey 

except for compulsory ones, please describe them.  

 

10.1.  Are there any stakeholders who can not meet your expectations in Turkey? 

 

10.2.  If there are, please explain them with their deficiencies. 

 

10.3.  In which phase FCC is mostly needed in Turkey and the resolution of which 

issues FCC are required?  
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11.  What are the main problems of the late involvement of FCC in curtain wall design 

process? 

 

12.  What are the common problems you encounter in curtain wall design and 

construction process in Turkey?  

 

13.1.  Are there any problems you encounter in Turkey in the integration of the façade 

with other service systems such as mechanical or structural system of the building?  
 

                   Yes                    No                  Rarely    
 

13.2.  If your answer is yes, please explain these problems. 

 

14.  Do you think that the cooperation with the stakeholders is done as it should be in 

curtain wall design and construction process in Turkey?  
 

                   Yes                    No                  Rarely      
 

15.1.  Are you satisfied with the developments of facade technologies in Turkey? 
  
 

                   Yes                    No     
 

 15.2.  If your answer is no, please explain the reasons. 

 

B.  SPECIFIC QUESTIONS REGARDING THE CURTAIN WALL DESIGN 

AND CONSTRUCTION PROCESS 

 

1.  In which phase of building design process you mostly start the curtain wall design? 

Please check in the following table. 

 

2. In which phases of curtain wall design and construction processes the FCC has a 

role in Turkey? Please check in the following table. 

 
 

3.1. Do you think that the order of the sub-phases of the curtain wall design and 

construction process must become as illustrated at Table 2? 
 

                   Yes                    No     

3.2.  If your answer is no, please explain how must be. 

 

 

 

Table 2 

Table 1 
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1. DESIGN PROCESS 

 

1.1. PREDESIGN PHASE 

1. Items of work in predesign phase of the curtain wall design process are given in 

Table 3. Please check the works that the FCC has a role in predesign phase of the 

curtain wall design process in Turkey. After that, please state with which stakeholders 

the FCC works in cooperation, and while working in collaboration with these 

stakeholders please explain on what matters the FCC receives or gives support and 

define the responsibilities of the FCC while performing these works in Table 3 (FCC: 

Facade Consultant Community). 

Table 3 

 
 

2.1. Do you think that work items illustrated at Table 3  is enough for predesign 

process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items. 
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1.2. SHEMATIC DESIGN PHASE 

1. Items of work in schematic design phase of the curtain wall design process are given 

in Table 4. Please check the works that the FCC has a role in schematic design phase 

of the curtain wall design process in Turkey. After that, please state with which 

stakeholders the FCC works in cooperation, and while working in collaboration with 

these stakeholders please explain on what matters the FCC receives or gives support 

and define the responsibilities of the FCC while performing these works in Table 4 

(FCC: Facade Consultant Community). 

Table 4 

 
 

 

2.  What kind of a method do you follow in system and material selection stage in 

Turkey?  

 

3.1. Do you think that work items illustrated at Table 4  is enough for shematic design 

process? 

 

                   Yes                    No     

3.2. If your answer is no, please explain missing items. 
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1.3. DESIGN DEVELOPMENT PHASE 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 5. Please check the works that the FCC has a role in design development 

phase of the curtain wall design process in Turkey. After that, please state with which 

stakeholders the FCC works in cooperation, and while working in collaboration with 

these stakeholders please explain on what matters the FCC receives or gives support 

and define the responsibilities of the FCC while performing these works in Table 5 

(FCC: Facade Consultant Community). 

 

2.1. Do you think that work items illustrated at Table 5  is enough for design 

development process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items. 

 

 

 

 

 

 

 

Table 5 
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2. CONSTRUCTION    

2.1. SYSTEM DESIGN PHASE 

1. Items of work in system design phase of the curtain wall construction process are 

given in Table 6. If the FCC has a responsibility in system design phase of the curtain 

wall construction process in Turkey, please check the works that the FCC involves. 

After that, please state with which stakeholders the FCC works in cooperation, and 

while working in collaboration with these stakeholders please explain on what matters 

the FCC gives support and define the responsibilities of the architect while performing 

these works in Table 6                                                (FCC: Facade Consultant 

Community). 

 

2.1. Do you think that work items illustrated at Table 6  is enough for system design 

process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items. 

 

 

 

 

Table 6 
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2.2. EXECUTION DESIGN PHASE 

1. Items of work in execution design phase of the curtain wall construction process are 

given in Table 7. If the FCC has a responsibility in execution design phase of the 

curtain wall construction process in Turkey, please check the works that the FCC 

involves. After that, please state with which stakeholders the FCC works in 

cooperation, and while working in collaboration with these stakeholders please explain 

on what matters the FCC gives support and define the responsibilities of the architect 

while performing these works in Table 7                                                           (FCC: 

Facade Consultant Community). 

Table 7 

 
 

2.1. Do you think that work items illustrated at Table 7  is enough for execution design 

process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items 

2.3. MANUFACTURING  

 

1. Items of work in manufacturing phase of the curtain wall construction process are 

given in Table 8. If the FCC has a responsibility in manufacturing phase of the curtain 

wall construction process in Turkey, please check the works that the FCC involves. 

After that, please state with which stakeholders the FCC works in cooperation, and 

while working in collaboration with these stakeholders please explain on what matters 

the FCC gives support and define the                              responsibilities of the FCC 

while performing these works in Table 8                                                            (FCC: 

Facade Consultant Community). 

Table 8 

 
 
2. Please explain the codes and standards in preparation and application of system tests. 
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2.4. ASSEMBLY 

 

1. Items of work in assembly phase of the curtain wall construction process are given 

in Table 7. If the FCC has a responsibility in assembly phase of the curtain wall 

construction process in Turkey, please check the works that the FCC involves. After 

that, please state with which stakeholders the FCC works in cooperation, and while 

working in collaboration with these stakeholders please explain on what matters the 

FCC gives support and define the responsibilities of the FCC while performing these 

works in Table 7 (FCC: Facade Consultant Community). 

Table 9 

 
 

 

2. Please explain the codes and standards in preparation and application of field tests. 

 

3.1. Do you think that work items illustrated at Table 9 is enough for assembly process? 

 

                   Yes                    No     

3.2. If your answer is no, please explain missing items. 
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APPENDIX A.3: Questionnaire Form for Façade Firm 

 

The interview is conducted for thesis study in Istanbul Technical University, Institute 

of Science and Technology, Department of Architecture, Environmental Control and 

Construction Technologies MSc Programme. The curtain wall design and construction 

process is analyzed in the scope of the thesis. As illustrated in Figure 1, the design 

process is analyzed under three phases as predesign, shematic design and design 

development. On the other hand, the construction process is analyzed under four 

phases as system design, execution design, manufacturing and assembly. Survey 

questions are prepared according to this perspective. The interview is executed for 

assessing the curtain wall design and construction process in Turkey.  

 

 

 

 

 

Figure 2: Curtain wall design and construction process. 

 

 

 

 

 

 

The interview has two parts: 

A.  General questions 

B.  Specific questions regarding the curtain wall design and construction process 

 

 

 

 

 

 

 

Name of interviewee:………………………………………………………................ 

Name of company:………………………………………………………………….... 

Date of interview: ………………………………….…………………………............ 
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A.  GENERAL QUESTIONS 

1.  How a cooperation with different departments such as  system design, production, 

assembly in your firm is carried out? 
 

2.1. Are the drawings prepared in design process sufficient level for construction 

process in Turkey?  

 

                  Yes                    No           

2.2. If your answer is no, please define the main shortcomings in design process in 

Turkey?  

 

2.3.  Please explain your suggestions on how to eliminate these deficiencies. 

 

3.1.  Do you think that the facade firms should be involved in design process?  

 

                  Yes                    No           

3.2. What are the main problems of the late or no involvement of the façade firms in 

design process?  

 

4.1.  Do you have a role in system selection stage in curtain wall design process in 

Turkey? 

 

                  Yes                    No           

4.2.  If your answer is yes, please explain your role in this stage as facade firm?  

 

4.3.  What kind of a method should be followed in system selection stage? 

 

5.  Which codes and standards you follow in system design, system production and 

assembly phases? 

 

6.1.  Dou you carried out tests in manufacturing and  assembly processes? 

 

                  Yes                    No           

6.2.  If your answer is yes, please explain which tests you carried out in manufacturing 

and assembly processes? 

 

6.3.  Are there codes and standads in Turkey in performing facade tests such as factory 

tests and field tests? 

 

                  Yes                    No           

6.3.  If your answer is yes, please explain these codes and standards? 

 

 

7.1.  Do you encounter some problems in assembly process ?  

 

                  Yes                    No           
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7.2.  If your answer is yes, please explain these problems with their reasons. 

 

7.3.  Please explain your suggestions on how to eliminate these problems. 

 

8.1.  What is your impact as an façade firm in the development of innovative facade 

designs? 

 

8.2. Do you design innovative facades in line with the demands from investors and 

architects in Turkey? 

 

                  Yes                    No           

8.3.  What are the factors which motivate and restrict you in the development of 

innovative facade design in Turkey? 

 

 

9.  What are your priorities in your system designs? 

 

                Cost           Time               Aesthetics            Flexibility             Durability 

                Other    (………………… ,    ………………….  ,   …………………..) 

10.1.  Are you satisfied with the developments of facade technologies in Turkey?  
 

                   Yes                    No     

10.2.  If your answer is no, please explain the reasons. 

 

B.  SPECIFIC QUESTIONS REGARDING THE CURTAIN WALL DESIGN 

AND CONSTRUCTION PROCESS 

 
 

1. In which phases of curtain wall design and construction processes the façade firm 

has a role in Turkey? Please check in the following table. 

 
 

3.1. Do you think that the order of the sub-phases of the curtain wall design and 

construction process must become as illustrated at Table 1? 

                   Yes                    No     

3.2.  If your answer is no, please explain how must be. 

 

 

 

 

 

 

 

Table 1 
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1. DESIGN PROCESS 

 

1.1. PREDESIGN PHASE 

1. Items of work in predesign phase of the curtain wall design process are given in 

Table 2. If the FF has a responsibility in predesign phase of the curtain wall design 

process in Turkey, please check the works that the FF involves. After that, please state 

with which stakeholders he/she works in cooperation, and while working in 

collaboration with these stakeholders please explain on what matters he/she gives 

support and define the responsibilities of the FF while performing these works           in 

Table 2 (FF: Facade Firm). 

Table 2 
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1.2. SHEMATIC DESIGN PHASE 

1. Items of work in schematic design phase of the curtain wall design process are given 

in Table 3. If the FF has a responsibility in schematic design phase of the curtain wall 

design process in Turkey, please check the works that the FF involves. After that, 

please state with which stakeholders he/she works in cooperation, and while working 

in collaboration with these stakeholders please explain on what matters he/she gives 

support and define the responsibilities of the FF while performing these works in Table 

3 (FF: Facade Firm). 

Table 3 
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1.3. DESIGN DEVELOPMENT PHASE 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 4. If the FF has a responsibility in design development phase of the 

curtain wall design process in Turkey, please check the works that the FF involves. 

After that, please state with which stakeholders he/she works in cooperation, and while 

working in collaboration with these stakeholders please explain on what matters he/she 

gives support and define the responsibilities of the FF while performing these works 

in Table 4 (FF: Facade Firm). 

Table 4 
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2. CONSTRUCTION    

2.1. SYSTEM DESIGN PHASE 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 5. Please check the works that the FF has a role in design development 

phase of the curtain wall design process in Turkey. After that, please state with which 

stakeholders he/she works in cooperation, and while working in collaboration with 

these stakeholders please explain on what matters he/she receives or gives support and 

define the responsibilities of the FF while performing these works in Table 5. Also, 

please check the tests you perform in Table 5.                            (FF: Facade Firm). 

Table 6 

 
 

2.1. Do you think that work items illustrated at Table 5  is enough for system design 

process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items. 

 

Table 5 
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2.2. EXECUTION DESIGN PHASE 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 6. Please check the works that the FF has a role in design development 

phase of the curtain wall design process in Turkey. After that, please state with which 

stakeholders he/she works in cooperation, and while working in collaboration with 

these stakeholders please explain on what matters he/she receives or gives support and 

define the responsibilities of the FF while performing these works in Table 6 (FF: 

Facade Firm). 

  

2.1. Do you think that work items illustrated at Table 7  is enough for execution design 

process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items. 

 

2.3. MANUFACTURING 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 8. Please check the works that the FF has a role in design development 

phase of the curtain wall design process in Turkey. After that, please state with which 

stakeholders he/she works in cooperation, and while working in collaboration with 

these stakeholders please explain on what matters he/she receives or gives support and 

define the responsibilities of the FF while performing these works in Table 8 (FF: 

Facade Firm). 

 

Table 7 

 

Table 8 
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2.4. ASSEMBLY 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 9. Please check the works that the FF has a role in design development 

phase of the curtain wall design process in Turkey. After that, please state with which 

stakeholders he/she works in cooperation, and while working in collaboration with 

these stakeholders please explain on what matters he/she receives or gives support and 

define the responsibilities of the FF while performing these works in Table 9 (FF: 

Facade Firm). 

 

2.1. Do you think that work items illustrated at Table 9  is enough for assembly 

process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 9 
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APPENDIX A.4: Questionnaire Form for System Supplier 

 

The interview is conducted for thesis study in Istanbul Technical University, Institute 

of Science and Technology, Department of Architecture, Environmental Control and 

Construction Technologies MSc Programme. The curtain wall design and construction 

process is analyzed in the scope of the thesis. As illustrated in Figure 1, the design 

process is analyzed under three phases as predesign, shematic design and design 

development. On the other hand, the construction process is analyzed under four 

phases as system design, execution design, manufacturing and assembly. Survey 

questions are prepared according to this perspective. The interview is executed for 

assessing the curtain wall design and construction process in Turkey.  

 

 

 

 

Figure 3: Curtain wall design and construction process. 

 

 

 

 

 

 

The interview has two parts: 

A.  General questions 

B.  Specific questions regarding the curtain wall design and construction process 

 

 

 

 

 

 

 

Name of interviewee:………………………………………………………................ 

Name of company:………………………………………………………………….... 

Date of interview: ………………………………….…………………………............ 

 

 

 

 

 

 

 

 

 

 



130 

A.  GENERAL QUESTIONS 

1.  Due to the fact that the curtain wall systems are complex systems, it is necessary to 

be made a strong relationship with the stakeholder in curtain wall design and 

construction process in order to obtain best solutions. Do you think that the cooperation 

with the stakeholders is done as it should be in curtain wall design and construction 

process in Turkey? 

                  Yes                    No                  Rarely 

2.  Which stakeholders do you mostly work in cooperation with in Turkey? 

 

3.1.  Do you think that the system suppliers are involved the curtain wall design process 

at the right times? 

 

                 Yes                    No                  Rarely 

3.2.  What are the main problems of the late involvement of system suppliers in curtain 

wall design process in Turkey? 

 

4.1. Do you have a role in system selection in Turkey? 

 

                 Yes                    No                  Rarely 

4.2.  If your answer is yes, how do you give support to the investor and architect in system 

selection? 

 

5.1.  What do you think about the main deficiencies of the curtain wall design and 

construction processes in Turkey? 
 

5.2.  Please explain your suggestions on how to eliminate these problems. 

 

6.1.  Are there any problems you encounter in Turkey in the integration of the façade 

with other service systems such as mechanical or structural system of the building? 

                 Yes                    No                  Rarely 

6.2.  If your answer is yes, please explain these problems. 

 

6.3.  Please explain your suggestions on how to eliminate these problems. 

7.1  What are your expectations from architects? 

 

7.2.  Do the architects meet your expectations? 

                 Yes                    No 

7.3.  If your answer is no, please explain the main deficiencies of the architects. 
 

8.1.  What are your expectations from facade builders? 

 

8.2.  Do the facade firms meet your expectations? 

 

                 Yes                    No 
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8.3.  If your answer is no, please explain the main deficiencies of the façade builders. 

 

9.1. Do you encounter some problems in manufacturing in Turkey? 

 

                Yes                    No 

9.2. If your answer is yes, please explain the main problems you encounter in 

manufacturing in Turkey? 

 

9.3.  If your answer is yes, please explain the reasons of these problems you encounter 

in manufacturing in Turkey? 

 

10.1.  Are there codes and standards in system design, manufacturing and assembly 

phases in Turkey? 

 

                Yes                    No 

10.2.  If there are, please explain them. 

 

10.3.  If there are not, what are the codes and standards you follow in system design 

and manufacturing process? 

 

11.1.  Dou you carried out tests in manufacturing and  assembly processes? 

 

                Yes                    No 

11.2.  If your answer is yes, please explain which tests you carried out in manufacturing 

and assembly processes? 

 

11.3.  Are there codes and standads in Turkey in performing facade tests such as 

factory tests and field tests? 

 

                Yes                    No 

11.4.  If your answer is yes, please explain these codes and standards? 
 

12.  What are your priorities in design and production of your façade systems in Turkey? 

 
 

                Cost           Time               Aesthetics            Flexibility             Durability 

                Other  (………………… ,    ………………….  ,   …………………..) 

13.  What is your impact as a system supplier in the development of curtain wall 

systems? 

 

14.1. Do you design innovative facades in line with the demands from investors and 

architects in Turkey? 

 

                Yes                    No 

14.2.  What are the factors which motivate and restrict you in the development of 

innovative facade design in Turkey? 
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15.1.  Are you satisfied with the developments of facade technologies in Turkey? 

 
 

                Yes                    No 

15.2.  If your answer is no, please explain the reasons. 

 

B.  SPECIFIC QUESTIONS REGARDING THE CURTAIN WALL DESIGN 

AND CONSTRUCTION PROCESS 

 
 

1. In which phases of curtain wall design and construction processes the system 

supplier has a role in Turkey? Please check in the following table. 

 

3.1. Do you think that the order of the sub-phases of the curtain wall design and 

construction process must become as illustrated at Table 1? 

                   Yes                    No     

3.2.  If your answer is no, please explain how must be. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 
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1. DESIGN PROCESS 

 

1.1. PREDESIGN PHASE 

1. Items of work in predesign phase of the curtain wall design process are given in 

Table 2. If the SS has a responsibility in predesign phase of the curtain wall design 

process in Turkey, please check the works that the SS involves. After that, please state 

with which stakeholders he/she works in cooperation, and while working in 

collaboration with these stakeholders please explain on what matters he/she gives 

support and define the responsibilities of the SS while performing these works           in 

Table 2 (SS: System Supplier). 

Table 2 
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1.2. SHEMATIC DESIGN PHASE 

1. Items of work in schematic design phase of the curtain wall design process are given 

in Table 3. If the SS has a responsibility in schematic design phase of the curtain wall 

design process in Turkey, please check the works that the SS involves. After that, 

please state with which stakeholders he/she works in cooperation, and while working 

in collaboration with these stakeholders please explain on what matters he/she gives 

support and define the responsibilities of the SS while performing these works in Table 

3 (SS: System Supplier). 

Table 3 
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1.3. DESIGN DEVELOPMENT PHASE 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 4. If the SS has a responsibility in design development phase of the 

curtain wall design process in Turkey, please check the works that the SS involves. 

After that, please state with which stakeholders he/she works in cooperation, and while 

working in collaboration with these stakeholders please explain on what matters he/she 

gives support and define the responsibilities of the SS while performing these works 

in Table 4 (SS: System Supplier). 

Table 4 
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2. CONSTRUCTION 

2.1. SYSTEM DESIGN PHASE 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 5. Please check the works that the SS has a role in design development 

phase of the curtain wall design process in Turkey. After that, please state with which 

stakeholders he/she works in cooperation, and while working in collaboration with 

these stakeholders please explain on what matters he/she receives or gives support and 

define the responsibilities of the SS while performing these works in Table 5. Also, 

please check the tests you perform in Table 5                          (SS: System Supplier). 

 

 

2.1. Do you think that work items illustrated at Table 5  is enough for system design 

process? 

 

                   Yes                    No     

2.2. If your answer is no, please explain missing items. 

 

 

 

Table 5 
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2.2. EXECUTION DESIGN PHASE 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 6. If the SS has a responsibility in design development phase of the 

curtain wall design process in Turkey, please check the works that the SS involves. 

After that, please state with which stakeholders he/she works in cooperation, and while 

working in collaboration with these stakeholders please explain on what matters he/she 

gives support and define the responsibilities of the SS while performing these works 

in Table 6 (SS: System Supplier). 

Table 6 

 
 

2.3. MANUFACTURING 

 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 7. Please check the works that the SS has a role in design development 

phase of the curtain wall design process in Turkey. After that, please state with which 

stakeholders he/she works in cooperation, and while working in collaboration with 

these stakeholders please explain on what matters he/she receives or gives support and 

define the responsibilities of the SS while performing these works in Table 7. Also, 

please check the tests you perform in Table 7                         (SS: System Supplier). 

 

 

 

 

 

 

 

 

Table 7 
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2.4. ASSEMBLY 

1. Items of work in design development phase of the curtain wall design process are 

given in Table 8. If the SS has a responsibility in design development phase of the 

curtain wall design process in Turkey, please check the works that the SS involves. 

After that, please state with which stakeholders he/she works in cooperation, and while 

working in collaboration with these stakeholders please explain on what matters he/she 

gives support and define the responsibilities of the SS while performing these works 

in Table 8 (SS: System Supplier). 

Table 8 
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