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Argumentation of choice
of the studio

Combining computational methods together with thinking
based on existing data can help speed up research projects,
skipping unnecessary time spent in labs. Simulations
together with informed decisions can provide results that
can be further assessed, on a later stage of a research,
while also providing tools throughout this process.

Graduation project

Title of the graduation
project

Thin glass installation: integrated design for glass projects

Goal

Location:

Delft, NL

The posed problem,

As much as regular float glass has evolved, there are
certain drawbacks and limitations on its architectural
exploitation. Firstly, due to high insulation demands, glass
panes are usually combined creating double or even triple
glazing panels, which consequently increases the weight
of it. Secondly, float glass does not allow for flexibility and
is therefore difficult to curve or tension. Moreover, being
one of the most popular construction materials worldwide,
glass, not only creates a considerable amount of
contamination but its production derives a high volume of
embodied energy, meaning that it is a carbon intense
material.

While glass is a readily recycled material, the only existing
closed-loop system exists just for the post-consumer
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containers. Meanwhile, the situation is a bit different and
appears to be more complicated, regarding the float glass
industry. However, there are numerous research on the
possibility of reusing and repurposing glass construction
waste, yet it is not integrated into the industry.

Thin glass products have been widely produced for the
past decade and used in other fields, as is the automotive
and electronics industry. Application in these fields
demand durability, great optical clarity and flexibility,
which are only some of the properties that thin glass
demonstrates. Furthermore, the production method that is
currently used for thin aluminosilicate glass is the overflow
process, where less raw material is needed, therefore
more panels could be produced with the same amount of
material, when compared to regular float glass.

That being so, thin glass could be utilized to fulfill several
goals towards a more circular economy, the first one being
“design out waste”. Taking into consideration the
aforementioned, as well as the properties of the product,
architectural applications would benefit from the potentials
of the material itself, providing more complex, lightweight
and clear structures.

This forms a promising opportunity for the existing
products to be employed into construction and be brought
to the fore. Prior research and testing have provided
information regarding the material’s different properties as
well as boundary conditions. Should all this data be stored
so as to inform the workflow of a testing and design
process, it would allow for further and quicker
developments on the field, while also providing with a set
of rules for informed decision making.

research questions and

The main research question is formulated as follows:

"How can a design of a thin glass installation be
informed by the use of computational methods?”

With the sub-questions formed to complement the various
subjects:

Thin glass:




— What are the limitations of thin glass in
construction?

— What is the most optimal way to bend thin glass in
order to achieve its maximum capabilities?

Glass design.
— What types of connections are used for structural
glass?

Computational design:
— What kind of tools can be utilized to optimize the
design of glass structures?
— What data should be stored to create boundary
conditions for design and how?

design assignment in This research will end up with a design of a small-scale
which these result. pavilion made (completely) out of thin glass, with the use
of computational tools both for the design and the
structural verification of it. The overall aim is to exploit
already existing data around thin glass to better
understand the product itself and incorporate that into a
workflow that can lead to an informed design, which can
be eventually constructed.

[This should be formulated in such a way that the graduation project can answer
these questions.

The definition of the problem has to be significant to a clearly defined area of
research and design.]

Process

Method description

The methodology aimed to be followed for this research is a combination of two
methods, separated in three different parts. In order to understand the overall glass
industry, knowledge through literature research is gained, focusing on the capabilities
of glass as a structural element, as well as its properties. The second part entails the
complete literature study on thin glass, to understand the product and the structural
possibilities of it. An inventory of design configurations and connection design is created
so as to help make educated assumptions to proceed with the third part of the research
method. Consequently, the third part is research by design, where after the conducted
study a design approach is set, limited and a workflow for its verification established.
Finally, after the three parts are completed, the installation design is evolving. This
final phase will culminate with building a prototype as a proof of concept and process
evaluation.

The aforementioned are illustrated on the flowchart below:
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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 discussed thesis engages two chairs within the “Building Technology” track. One
the one side, Architectural Glass — as part of the chair of Structural Design and
Mechanics — is involved in investigating the possibilities of Thin Glass in the built
environment. While regular float glass has been advancing in the architectural world
and increasing each popularity, thin glass is not yet exploited despite its unique
characteristics. On the other side, Design Informatics, is integrated in order to achieve
an optimized workflow between the existing data and the design process.




Therefore, Building Technology is related to the thesis, as the overall aim is to extend
the knowledge in the field of glass structures with thin glass being further
investigated. Digital design strategies and informed design decisions are main aspects
within the overall design process. Developing an optimized method of combining
material properties, structural behavior and design strategies, with the use of
computational tools is key to achieve efficiency.

2. What is the relevance of your graduation work in the larger social, professional,
and scientific framework.

Glass design has advanced rapidly during the last decades, making it one of the most
popular construction materials worldwide. As mentioned earlier, it does not only
produce a considerable amount of waste, it is also one of the most carbon intensive
construction materials. While advancements are being made in the industry and a lot
of research contacted in order to optimize either the production or the recyclability of
the product, not a lot is being yet implemented. Therefore, contacting further research
on thin glass products will broaden the possibilities of it being used in the construction
industry, meaning that another field will directly benefit from the advantages of it as
well. Moreover, the production of thin glass as well as the product itself are less carbon
intensive compared to the regular float glass. Also, the properties enable further
complexity while also remaining transparent and durable, increasing the imagination
of an architectural design when creating pleasing structures to the eye.

Increasing the complexity though entails a lot of possible problematic stages both at
the design and construction phase. Hence the development of a computational
method that integrates the possibilities and warns for disruptions and failures of the
material from the first design phases is essential and will make the overall process not
only more efficient but also faster. This thereby demonstrates the capabilities of both
worlds combined, so as to result on a more desirable outcome regarding all the fields
involved.
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