
F. Madeo and M. A. Schnabel (eds.), Across: Architectural Research through to Practice: 48th Interna-
tional Conference of the Architectural Science Association 2014, pp. 331–342. © 2014, The Architectural 
Science Association & Genova University Press. 

GLASS FAÇADES DESIGN PROCESS 

Interviewing the Experts 

BENEDETTA MARRADI1 and MAURO OVEREND2  
1 University of Pisa, Italy 
b.marradi@ing.unipi.it,  
2 University of Cambridge, UK 

Abstract. Despite the increasing use of glass façades in the past years, 
both in new construction and in major renovations, there is still a lack 
of comprehensive design guides and standards and a huge gap with 
the real-world applications. The presented research aims to identify 
the major methodological issues to support the development of glass 
façades design process, through a survey about how façade consult-
ants and experts cope with different design aspects. The purpose is to 
support the architectural designer to consider the different issues, to be 
aware of the available solutions and of the main elements that need to 
be evaluated in the choice of a glass façade. The present work intro-
duces the aspects of integration, identifies some of the key challenges 
and unfolds a scenario for a novel approach to environmentally sus-
tainable glass systems. 
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1. Introduction  

1.1 BACKGROUND  

The performance demands of glass in architectural applications are increas-
ing rapidly and the transparent elements of the envelope are growing in 
complexity. The impact of building envelope has evolved and now repre-
sents one of the key-feature of the construction sector, involving different 
aspects. Façades and building envelopes, which form the outer skins of 
buildings, project image and creative intent. Increasingly, they are also un-
derstood as important environmental moderators and key influencers in pro-
ject risk and commercial success (Table 1). 
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Table 1: Environmental factors affected by façade and buildings envelops. 

15-25% of construction costs. 
(Source: www.cibse.org/sfe) 

Appearance of the building. 

Filter inside/outside. Interface among different aspects. 
Added commercial value. Reduced technical/programme risk. 

The boundaries between the many disciplines involved in the process of 
design, supply, installation, testing and operation of building façades is be-
coming blurred. For buildings to achieve a high energy efficiency and create 
a comfortable environment for occupants, there must be appropriate dialogue 
between different professional roles. Façade engineering is a relatively new 
discipline that is gaining importance in a context where recession and cli-
mate change are factors leading to increasing focus on the need for an inte-
grated approach to the design and procurement of building. Such emerging 
discipline is nowadays a “grey area”, and involves a multitude of specialist 
skills, knowledge, and intelligence about industry and professionals (Kragh, 
2012): the integrated façade knowledge, which incorporates structural engi-
neering, building physics and advanced modelling techniques, equips to real-
ise the most ambitious architectural visions. One of the key points of the pre-
sent research is to exploit the impact of the design and construction process 
on glass façade construction itself. The aim is first to understand what are 
the mutual relations and influences among the final “product” (the glass fa-
çade) and its management process.  

1.2 RESEARCH METHODOLOGY  

The main hypothesis of the present study is that the current structure of the 
design and construction process for glass façades influence the construction-
al solutions and viceversa. The main purpose of the investigation is to get 
background information on process features and basically on drawbacks, in 
order to develop better procedures for the design and construction process of 
façades with glass as a main material. The current methodological research 
has developed through the following questions: how has the process been 
evolving? Who are the different professionals that are involved? What are 
the weaknesses and the challenges for glass façade engineering?  

The work has been carried out in 3 main stages:  

• Collecting data from literature on glass façade types; 
• Quantitative research on drawback cases; 
• Qualitative research conducted by interviewing market players and experts in 

design of glass façades, for an amount of 10 interviews (4 with Italian and 6 
with UK-based glass design experts), and discussing design approach on 
glass design with a special focus on management. 
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The interviews were carried out in person (except one that was mainly 
developed by e mail) and consisted of a 1-hour meeting. The interviewees 
were asked to comment on the map, to correct and eventually integrate it, 
talking freely of the topics they consider to be most relevant with respect to 
the subject matter. Some of the results are already included in a previous re-
port by Marradi and Overend (2014).  

Each interview was based on a framework of four-teen questions; seven 
of them focused on the design and construction process in general façade 
projects, especially concerned with glass. The other seven questions were 
mainly related to renovation projects (Table 2). 

Table 2: Questions addressed in each interview. 
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 A1. What does your Company do? What is your role? 
A2. In what phase are you normally involved in the field of building façades? 
A3. How many phases do you normally execute? Please choose among the 

proposed list or name them. 
A4. How has the façade process been evolving? Looking at the table of fa-

çade design and construction process, please indicate you interest in co-
operate with other stakeholders. 

A5. What are the process steps, and how are they linked? 
A6. What is the role of different stakeholders in this process? Is the coopera-

tion effective? 
A7. According to your experience, what are the weaknesses and the challeng-

es for glass façade engineering? 
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B1. Which percentage of  renovation projects do you usually find in your 
work?  

B2. How many kinds of renovation classes can you define? Do you have a 
procedure to follow for the survey and diagnostic operation? (Structural, 
energy behaviour, map of decay etc.) 

B3. How do you assess the actual energetic performance of a glass façade 
and is that measured afterwards? 

B4. Is the demand for energy rating systems increasing or not? 
B5. How did you manage to preserve the original appearance and the quality 

of the architectural monument? 
B6. Could you please give us any suggestion, recommendation about the pro-

cess map? Which part would you improve/change/delete? 
In the present work a brief overview on glass facade design process cur-

rent features and deficiencies, as outlined by the interviewees and collected 
by the Authors. 
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2. Analysis of the design process: glass façade as a “high-tech” product 

The crucial role of a glass façade in the overall building concept is deter-
mined by the fact that its performance affects occupant comfort and produc-
tivity, energy use and running costs. Some functions of the entire envelope, 
and of glass components, need to be controlled or adapted constantly, such 
as transparency, or sun protection. Some façade systems (i.e. DSF - double 
skin technologies) integrate ventilation devices with supply or exhaust air or 
heat recovery. Advance technologies, some of them still at an experimental 
level, include sensors an metering systems to control and manage the sun-
light, rain, temperature, CO2 content of the internal air. Thus, the main re-
quirement for future transparent façades will be will be their “adaptability”, 
since the façade becomes a fundamental part of the climate concept (Andre-
otti, 2003). 

This assumption is not new, since it was first outlined by Mark Davies in 
his article “The Polyvalent Wall”, dated 1981, and the result is a significant 
increase of the technological content of glass components. Such develop-
ment can be compared to what happened in other industry sectors, such as in 
ship-building, automotive and aerospace industry. As an example, in order to 
maximize the performance of a sailboat, we do not only increase the sail ar-
ea, but we also improve the aerodynamics and the shape of the hull, the 
overall reduction in weight, the properties and the lightness of the materials: 
it means that each part contributes to the balance and the overall functioning, 
which can be enhanced only through an integrated approach to the design 
and construction process. 

The skin affects both appearance and performance in such a way that 
these diverse constitutive features promote new design concepts and spur 
technical developments for the architecture of the future. The façade, as a 
part of the building system, requires an integrated design and decision-
making approach, with the contribution of different engineering disciplines 
and knowledge. The effect of this development on the architectural process 
of glass façade is wide and still much unexplored: then, there are both the 
interest and the opportunity to explore this issue. 

2.1 GLASS FAÇADES, DESIGN PROCESS AND INDUSTRY 

The first step is to analyse the current structure of such process, with the 
links between glass façades, design and construction phases, building indus-
try. The current performance requirements of the glass façade as a product 
needs to be identified, as well as how it relates to the building market.  

The external “skin” of a building can be described as a complex and mul-
tifunctional filter between the external environment. The requirements on 
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façade design and construction process have been increased significantly for 
the last decades: due to new directives and standards, especially regarding 
energy performance, the building industry was forced to develop new prod-
ucts and to improve glass properties. 

The increased complexity in general of curtain walls and of glass façades 
caused a development from craftsmen structures, as happened in the ‘50s, to 
sophisticated building systems, without however excluding the contribution 
of manual skills in some specific stages of the assembly process. Fully in-
dustrialised façade construction is still far off. 

The main difference between the façade sector and other building disci-
plines is the strong relationship with architecture and aesthetic meaning: the 
building “skin” is always related to a specific context, creates a language 
with the surroundings and communicates (or even denies!) the building task. 
The skin of a building is sometimes considered to have a social and cultural 
role in representing what is inside the building: façades determine the visual 
identity, character and expression of architecture. In this framework the so-
cial/cultural function of the surface of a space is primarily one of defining a 
relationship of the spatial unit (e.g. house, person, car) to the larger society: 
thus, the design of building skins also shapes the urban environment. 

The design and construction process can be defined as the entire process 
from the initial concept to the end of the useful life of a façade. From a man-
agement point of view, architecture must be primarily project-oriented: this 
differs from other industry sectors which mainly product-oriented. Such ap-
proach particularly affects the design phase, but it is also important in the 
developments of tender procedures and, not last, it becomes a fundamental 
basis in order to transform architectural design into construction. 

2.2 ANALYSIS OF THE DESIGN AND CONSTRUCTION PROCESS 

The main feature of the traditional design process (Figure 1), that has devel-
oped over thousands of years, is the scanning of possibilities, iterative striv-
ing for the optimum-specific solution. Specific disciplines and craft skills 
have developed with a defined focus, from carpentry to plumbing, and with 
the purpose of providing quality assurance of a specific task.  

Basically, the originally “linear” project structure and its division into 
different disciplines have been the basis for the development of tender pro-
cedures and of the construction structure. Roughly speaking, the entire build-
ing design and construction process consists of different activities which are 
planned by different designers, as structural or systems engineers: this is re-
flected in the tender and construction phases, where different activities can 
be executed by different companies (Bedard & Rivard, 2003).  
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The coordination between these parallel activities is carried out by the ar-
chitect, who guides the entire process to ensure the integrity and inner con-
sistency of the project. The architect merges the different planning and 
building tasks and resolves conflicts directly on construction site. He ensures 
that the overall objectives are achieved, reassembling all components that 
deviate from these. This organisational structure is sustainable only as long 
as the complexity of the process is not very high and specialized skills can 
be managed and resolved directly. In this scheme, it is accepted that the level 
of project definition and detailing are not very accurate, since many of the 
conflicts can be resolved in the realization phase, case-by-case, thanks to the 
experience of the architect or team work that manages and coordinates the 
construction process. 

 
Figure 1. Traditional D&C process (Image by the Author). 

The increasing complexity of modern construction requires that the con-
ventional linear process needs to be complemented by additional, more-in-
depth skills since the early phases of design. This is mainly true in complex 
building sector, such as façade design and construction. The variables that 
occur in the process are numerous, interrelated and often uncontrollable if 
assessed separately. The process can vary, depending on different cultural 
areas, but it also reacts on different project goals. The main constraints are 
related to time scheduling, cost allocation and quality level of the final prod-
uct/service. 

2.3 STAKEHOLDERS 

In the façade sector, the involved stakeholders play a different role and have 
specific constraints and agenda that can conflict with each other. Their inter-
action must be taken into account: the coordination among professionals 
with roles and responsibilities is fundamental to create an efficient project 
team (Kerzner, 2006).  

Architects and engineers are regularly involved in consulting the sponsor 
or the client during the project development, but glass façades have become 
complicated beyond the skills of architects, structural and mechanical engi-



 GLASS FAÇADES DESIGN PROCESS 337 

neers. Thereby, a façade project requires a dedicated engineer with a particu-
lar range of skills and experience, who understands their behaviour and can 
undertake their design, manufacture and installation better, more efficiently 
and more comprehensively than can a traditional architect, structural or me-
chanical engineer. Façade engineers come from a range of backgrounds but 
most usually architectural, structural or building physics. In order then to be-
come a façade engineer, they have then developed a wider breadth of clad-
ding skills and a deeper knowledge than they would encounter within their 
original discipline. 

Many façade engineers will be generalist façade engineers. These are able 
to advise across the full range of materials, systems and performance types. 
Specialist façade engineers will typically first have attained a level of 
knowledge across all façade types and then have chosen to specialise in one 
particular aspect of façade engineering. Examples are façade engineers 
whose emphasis is in building envelope physics, using analytical modelling 
skills; or façade engineers that specialise in a particular cladding material 
such as stone or glass.  

Façade builders and system suppliers can be involved in the development 
of a new façade system, or can only supply existing components and coordi-
nates different manufacturers in the construction phase. The way how a fa-
çade project is awarded is crucial for the way in which the façade builders 
are involved and interact with the other stakeholders. Open tender proce-
dures imply that the façade construction is tendered on the basis of extensive 
specifications: the façade builders have normally little influence on the de-
sign. A completely different approach states that the façade builder must de-
velop the project of the façade, since the tender document specifies only the 
functions that the façade itself shall fulfil.  

Finally, the involvement of the building users and the facility manager is 
generally limited to the moment of use and maintenance of the façade, but 
sometimes it is necessary to obtain information from these stakeholders al-
ready in the design phase. This happens when, for example, a glass façade 
must be renovated and performances need to be improved: the data provided 
by the facility managers are fundamental to understand the current behaviour 
of the envelope and what are the possible improvements. 

3. Development of a design and construction flowchart  

3.1 THE VARIABLES IN THE A FAÇADE DESIGN PROCESS 

The variables that are nowadays involved during the D&C process are a 
multitude and they mutually interact. An appropriate flowchart of the façade 
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design and construction process needs to be outlined. A first reference in lit-
erature is the cladding supply chain steps as described by Ledbetter (2003): 
in his research the term cladding is used to define non-load bearing façades. 
Kalian (2001) defines a sequence for rain screen cladding, from design to 
procurement and installation. The focus of both research studies is on man-
aging the supply chain and not on the construction itself (Voss & Overend, 
2012). They also do not include the phases after the installation of the fa-
çade. On the basis of literature review and interview results, an integral fa-
çade design and construction process can be identified. Theoretically, the se-
quence of different steps should be linear but actually the relations between 
sub-sequent phases is iterative and back-coupling. The features of each step 
can be briefly described in 8 main steps: 

1. Concept System Design: it is mainly based on the available systems 
that are developed by system providers. The feasibility study is car-
ried out. 

2. Outline Design Proposal: in the pre-design phase the basic re-
quirements for the façade are being defining and the concept idea is 
developed. 

3. Detailed Design Proposal: the project is subdivided in different as-
pects that need to be developed and mutually integrated, so they do 
not develop conflicts between different and potentially conflicting 
design requirements. Depending on the project features, specific dis-
ciplines are involved. Such division is reflected both in drawings and 
technical specifications. 

4. Tender Documentation/ Execution Design: depending on the pro-
cedures or the types of tender, the façade builder can be involved in 
different stages of this process. During the execution phase, the 
manufacturer executes the detailing, in accordance with the working 
drawings of the design team. Very often, the final decision about 
which system will be adopted is carried out at this stage. Generally, 
façade systems are standardised products, since their performances 
(weather tightness, robustness, thermal and acoustic performances, 
etc.) need to be assessed by certified tests. Sometimes, however, the 
façade system can be developed and tested for a specific project. 

5. Manufacturing: the production of façades is a complex project with 
high logistic effort. The façade builder receives profiles and fittings 
from the system provider. Pre-assemble is desirable, in order to re-
duce to a minimum the on-site operations. 

6. Assembly: Finishing the façade is a fundamental step in the overall 
construction process of a building. Time schedule for the assembly 
depends on whether condition that can represent a potential risk. The 
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tolerance of the primary structure is often in the range of centime-
tres, whilst the façade allows few millimetres. 

7. Use and Maintenance: During the service life, the façade shows its 
performances: monitoring is an important issue that grows with in-
creasing complexity and the combination with building services fa-
cilities. Maintenance and cleaning, especially for glass elements, are 
considerable cost issues and affect the architectural aspect of the en-
velope. 

8. End of service life: In former times, not much importance was giv-
en on the end of life scenario of façade, as well as other building 
components. Nowadays, recycling or reusing elements is a crucial 
issue to create energy neutral buildings. The end of service life 
needs to be included as a specific phase of the whole process of the 
product. 

3.3 THE PROJECT MANAGEMENT APPROACH 

The design and construction process for façades, and especially for glass fa-
çades, complies with the definition of a project as “a temporary group activi-
ty designed to produce a unique product, service or result” (PMBOK® 
Guide, 2004). A project is temporary in that it has a defined beginning and 
end in time, and therefore defined scope and resources. And a project is 
unique in that it is not a routine operation, but a specific set of operations de-
signed to accomplish a singular goal (Kerzner, 2006). The design and con-
struction of a façade, that is a complex “product”, must be expertly managed 
to deliver the on-time, on-budget results, learning and integration that organ-
izations need. 

Project management is mentioned as a fundamental strategy in architec-
ture and civil engineering, both for the engineering companies and for the 
management of public procurement. In this perspective, the concurrent de-
sign of the different aspects of the project is abandoned: the design team is 
coordinated by the Project Manager from the early stages of the project, so 
that no conflicts arise between different disciplines. The objectives, the con-
straints, and the milestones that characterize the work, should be clear al-
ready at early stage. In addition, the designers needs reliable statements 
about the performance of systems and products. At the same time, product 
flexibility needs to be maintained in order to manage possible changes dur-
ing the design process. 

This leads to a modular and circular construction method (Figure 2) in 
which the design process and its phases are dealt with an iterative and deci-
sion-making approach to improve the deliverables for each work package.  
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Such way of dealing with the problems that arise during the development 
of a project can be easily compared with quality control methods for man-
agement. In this context, the control processes are essential. They include the 
monitoring and verification of the project in order to identify deviations from 
the plan. Once the critical analysis of these deviations, corrective measures 
are implemented. 

 
Figure 3. Iterative and decision-making approach (Image by the Author). 

4. Conclusion: weaknesses and challenges for glass façade engineering 

The degree of problems and time waste in the process can be identified and 
measured through the value stream analysis, which focuses on where and 
how frequently time buffers occur in the curtain wall process. The results 
show that the time buffers caused by inventory management, excessive lead 
time, and other delays usually occur between different actors and different 
phases of the life-cycle (UK Department for Business Innovation and Skills, 
Bis Research Paper no. 145, “Sypply Chain Analysis into the Construction”, 
October 2013). 

In the design phase time buffers occur in the process of approval and 
transportation of curtain wall plans between designers and manufacturers; in 
the manufacturing phase they occur in the process of material/parts and in-
formation flow among suppliers and manufacturers; and in the on-site con-
struction, they occur in the transportation, inspection and information errors 
of curtain walls between the manufacturer and installer at the construction 
site. The main causes of problems are the fragmentation, the lack of collabo-
ration and information share at the early phase of the design, causing chang-
es in the successive next phase; lack of communication and inefficient man-
agement among suppliers and manufacturers causing delays and long lead 
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times in the material/product flow; lack of coordination and inaccurate plan-
ning between constructor and manufacture, causing reworks, delays and ex-
cessive stocks and conflicts with other work tasks; and information loss es-
pecially by fragmentation of the process, redundancy and inaccuracy in the 
information flow through the life-cycle. 

Many authors, as well as by façade design experts, recognize the poten-
tial of early stage façade engineering input in delivering high perfor-
mance/low impact design (Kragh, 2012). Though the analysis of real-world 
case studies, this approach confirms that integrated design depends on the 
ability of the design team and the sponsor/client to properly consider to de-
tail since the early design steps (Marradi & Overend, 2014).  

The involvement of façade consultants has proved to be useful before the 
design is progressed in detail, through discussion during periodic meetings 
and especially through the implementation of models and preliminary studies 
to evaluate the performance of the proposed design, that can be bench-
marked against different façade types or scenarios. The opportunity to have 
measurable and comparable results during the different states of progress of 
the design is crucial in performing evidence-based choices during the deci-
sion-making process (Figure 4). 

 
Figure 4. Design process and deliverables (Image by the Author). 

Such considerations lead to the statement that successful façade projects 
depend on a high degree of collaboration across the design team and 
throughout the supply chain. However, construction contracts often isolate 
packages of work, the success of the façade depends on careful coordination 
of these various specialised trades. Façade engineering, which is a relatively 
new discipline, relates to design, certification, fabrication and installation of 
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the façade, in accordance with the overall objectives of structural adequacy, 
appearance, quality, performance, cost, durability.  

One of the main challenge that emerges from the analysis of the integrat-
ed process is the application of glass technologies in existing buildings: well-
considered glass façade solutions can add value to new and existing proper-
ties, such as enhancing durability and producing energy savings. On the oth-
er hand, there is always a need to understand the factors that influence per-
formance and life expectancy of existing buildings.  

The replacement or the integration of transparent elements in building 
skin shall be carefully balanced among different disciplines. The integrated 
approach for glass façades is mainly influenced by early stages of engineer-
ing, in terms of geometry optimisation, structural and energy-performance 
issues. While projects are made possible by technology, advanced computa-
tional tools (i.e. BIM Technologies) pose significant improvements for the 
coordination across the design team and the entire supply chain. The man-
agement of information is primary for the development of the project and the 
early stage engineering is critical in order to test technical feasibility and 
budget prevision. 
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