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Studio 

Name / Theme Building Technology Sustainable Design Graduation 
Studio 

Main mentor Faidra 
Oikonomopoulou 

Researcher, Structural Design 
and Mechanics

Second mentor Marcel Bilow Associate Professor, Facade 
Engineering

Argumentation of choice 
of the studio

The choice of the particular design studio is based on a 
personal interest to follow a master’s degree that could 
give me the opportunity to learn and acquire skills 
regarding innovative and sustainable technologies in 
the built environment in an attempt to bridge the gap 
between by architectural background and sustainable 
engineering approaches.

Graduation project 

Title of the graduation 
project 

Reversible transparent connections in a load-bearing 
insulated glass unit.

Goal 

Location: -
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The posed problem, The glass that is being currently used in the built 
environment has either load-bearing properties with a poor 
thermal resistance (i.e. structural glass) and yields a high 
level of transparency, or possesses good insulating 
properties without being able to bear structural loads (for 
example IGUs) and has compromised transparency due to 
the visible framing. Moreover, the prevailing method of 
creating IGUs nowadays is based on adhesively connecting 
components with different lifespans in one unit. This 
permanent bonding prohibits the extension of the lifetime 
of functional building elements that could be reused, 
refurbished or recycled, leading to single-use elements that 
quickly end in landfills. In order to reduce the excessive 
extraction of natural resources to produce new construction 
materials and to avoid the volume of waste resulting from 
construction and demolition processes, a more circular 
approach needs to be implemented in the design of 
structural insulated glass units, while maintaining a high 
level of transparency.

research questions and According to the problem stated above, the main objective 
of the research is to contribute to the innovation of 
sustainable glass structures by developing a new reversible 
load-bearing IGU system without compromising its 
transparency.  

Main research question: 

“What is the potential and limitations for maximising 
circularity in an Insulated Glass Unit that has load bearing 
abilities and exhibits high transparency levels?” 

* Definition of circularity:  

In the scope of this thesis, circularity will be explored and 
assessed in terms of design for disassembly and ability for 
recycling and reuse, tackling the end of life of the 
component as a complete unit, as well as of each individual 
part of it.  

Sub-questions: 

1. “In what ways can a glass structure posses both load-
bearing and thermal insulating properties?” 

2. “What are the current potentials and limitations of 
implementing a circular design in glass structures in a 
material-level and in a system-level?” 

3. “To what extent can transparency be maximised in a 
circular design of a load-bearing and thermally insulated 
glass unit?”



design assignment in 
which these result. 

The research will lead to designing, experimenting and 
validating different reversible connections for an 
insulating glass unit that has load-bearing abilities. 
Two types of connections will be researched. The 
bonding of the different parts that make up the IGU, 
as well as the connection among the different units. 
The design, engineering and fabrication will be 
assessed in accordance with the design criteria of 
maximising reversibility while maintaining the 
maximum transparency. 

Process 

Method description  

The process of development of this thesis is divided into four phases:  
-Phase 1: literature review 
-Phase 2: design and analysis 
-Phase 3: verification and prototyping 
-Phase 4: conclusions and reflections 

Phase 1, which has just been concluded, consists of a thorough literature review on 
books, papers, reports and websites relevant to the research question leading to a 
better understanding of the design problem and possible design solutions. 

More specifically, the research started with a review of the circular economy 
principles focusing on the factors that facilitate and limit the circular use of glass in 
the built environment. Secondly, a review of glass as a construction material 
focusing on its properties, the currently used glass structure types, different glass 
recipes and different glass production methods to produce load-bearing glass. 
Moreover, the factors that influence the thermal performance of insulated glass 
structures as well as a review of recent research on ways to combine load-bearing 
glass in insulated units were thoroughly reviewed. The research phase further 
continued on currently used connections in glass structures leading to their 
assessment based on their load-bearing abilities, their potential for reversibility and 
their effect on the transparency of the structure. The conclusions at the end of the 
literature review led to the development of some initial design concepts that could 
answer the research question. 

Phases 2, 3 and 4 will be conducted during the next months. More specifically, 
phase 2 which will start right after the P2 presentation will include the further 
development of the initial design concepts as well as the possible development of 
more alternative ones that will be assessed according to the set design criteria. The 
main basis of the design of this phase must be concluded until P3 in order for 
verification and further development of the concept to be able to occur between P3 
and P4 presentations. Until P4 the design and its verification must be final, leaving 
space for conclusions and reflection to occur during the time period from P4 to P5 
which will also mark the end of this thesis. 
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Reflection

1. What is the relation between your graduation (project) topic, the studio topic (if 
applicable), your master track (A,U,BT,LA,MBE), and your master programme (MSc 
AUBS)? 

The building technology sustainable design graduation studio aims for innovative 
and sustainable design technologies in the built environment. The use of glass in 
the built environment has been known since the period of the roman empire. 
Nevertheless, until very recently the use of glass had been limited to the building 
envelop only, not taking advantage of its load-bearing capacity. Very important 
research has been conducted the last years in TuDeft on the alternative was of 
using glass more sustainably including taking advantage of its recyclability, its 
compressive strength and improving its thermal performance. The current thesis 
aims to further contribute to this quest for innovation in sustainable glass 
structures by focusing on using finding circular ways to create insulated glass units, 
that are necessary for the good thermal performance of buildings, while at the 
same time can also be used structurally. 
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2. What is the relevance of your graduation work in the larger social, professional 
and scientific framework? 

The ‘take-make-waste’ model of the current linear economy of the world has a 
vastly negative impact on natural resources depletion, pollution due to increased 
waste volume and emission of green house gases that are causing the climate 
crisis. The Dutch government is aiming in transitioning to a fully circular economy 
by 2050. In this attempt for shift governments, industries and civil society 
organisations must join together to facilitate a circular economy. According to the 
European Commission, construction and demolition waste consists of 
approximately 25-30% of the total waste generated in the EU in terms of mass and 
volume, resulting in one of the biggest waste streams produced in the EU. A big 
part of this waste includes materials that can be reused or recycled. Glass is a 
material that if used correctly can be very circular since it has a big lifetime due to 
its durability and it can also be recycled if not contaminated by post-production 
processes. The aim of this thesis is to contribute to a more circular design in glass 
structures that combine load-bearing abilities and good insulating properties while 
maintain high levels of the desired transparency. The circularity is mainly tackled in 
the form of reversible connections that enable the demountability of the whole 
structure and facilitate either the reuse or the recycle of its parts. 


