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Submit your Graduation Plan to the Board of Examiners (Examencommissie-
BK@tudelft.nl), Mentors and Delegate of the Board of Examiners one week before 
P2 at the latest. 

The graduation plan consists of at least the following data/segments: 

Personal information 

Name Ronald Rijsterborgh 

Student number 4483014 

Telephone number 

Private e-mail address 

Studio 

Name / Theme Building Technology 

Main mentor Dr. ir. Regina Bokel Building Physics and Services 

Second mentor 
Prof. James 
O’Callaghan 

Architectural Glass 
Structural Design & Mechanics 
Glass & Transparency Research 
Group 

Argumentation of choice 
of the studio 

From the first day of my bachelor at this faculty I knew 
that my interests were in building physics and structural 
design. In this master track I hoped to be able to build on 
my interest in a more technical and mathematical way. 

Graduation project 
Title of the graduation 
project 

Cheese bell 
The design of a full glass dome structure as a protective 
shelter for a small monument in Alkmaar. 

Goal 

Location: Alkmaar, The Netherlands 

The posed 
problem, 

Because the status of a national monument, it is not allowed to 
place a structure against the building to create a covered terrace to 
give it a real hospitality function. That is why a more drastic 
measure is needed: placing a glass dome over the monument. The 
idea is to preserve the desired temperature inside a, to be designed, 
full glass dome, in the most passive manner. 

research 
questions and 

Main question: 
How can a full glass dome structure be built, to cover ‘Het 
Kruithuisje’ in Alkmaar, The Netherlands, in which the thermal 
comfort is maintained in the most passive manner, without 
impeding the visual benefits of glass?  
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Sub questions: 
• What is glass and what can be done with it? 
• What should be taken into account with glass as a structural 

material? 
• What is his domes and how do they behave? 

• How can thermal comfort be achieved? 
• What building physical problems are there in glass buildings 

and how can they be solved (passively)? 

design 
assignment in 
which these 
result.  

The design of a full glass dome structure as a protective shelter for 
a small monument in Alkmaar, where the thermal comfort in the 
structure is maintained without obstructing the visual benefits of 
glass. 

Process  
Method description   
This research can be roughly divided into four parts: literature, designs, analyzes and 
conclusion / final design. 

• Literature 
This part of the research will consist of a literature study with the following 
main themes: 
o Glass as a structural material 

In this part glass will be discussed as a general material, but also what is 
needed to turn glass into a construction material, with the associated 
production techniques. 

o Dome structures 
In this part dome structures will be discussed, whereby the forces in the 
domes are mainly considered. 

o Thermal performance 
In this part, there will be looked at how thermal comfort can be realized, 
by looking at which steps and methods are needed and how some 
problems can be eliminated. 

• Design and analyze 
These two parts will be closely connected. Various coarse designs will be 
made that will be analyzed. From these analyzes follow improvement points 
that will be adjusted in the design which will eventually lead to the final 
design. There are two main design strategies: 
o Designing a glass dome structure that is as transparent as possible. 
o To maintain the thermal comfort in the most passive manner, without 

impeding the transparency. 
The constructive simulations will be run in Diana and Ansys. The thermal 
simulations will be run in DesignBuilder. To validate the different values, hand 
and computer based calculations will be combined and compared. 

• Conclusion / final design 
Based on the analyzed designs, a final design can be designed in which the 
structural performance and thermal comfort are known. These results will lead 
to a design with building plans that can ultimately be built, with guidelines, 
recommendations and conclusions for possible upcoming similar structures. 

 



Literature and general practical preference 
As mentioned earlier, the literature study can be divided into three main themes: 
glass as a structural material, dome structures and thermal performance. Resources 
are needed for each of these three themes. The search for suitable sources will be 
done by looking at theses where these themes are dealt with, where hopefully 
relevant references can be obtained for this research. 
For the design and analysis part of the research the knowledge will be used for the 
constructive simulations of Diana and / or Ansys, the building physical simulations the 
knowledge of DesignBuilder. 
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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)?  
“Designing with glass is a good learning tool to learn the engineering profession. 
If you can design with glass, you can design with any material.” (Veer, 2019)      

“A complete glass building often has building physical comfort problems.” (Bokel, 
2019) By combining these two interesting topics, two chairs from my master 
track are filled. 

2. What is the relevance of your graduation work in the larger social, professional 
and scientific framework.  
• “A complete glass building often has building physical comfort problems.” 

(Bokel, 2019) In my graduation work, hopefully solutions will come forward for 
building physical comfort problems. These solutions can hopefully also be used 
in other buildings with a lot of glass, so that it does not have to be a full glass 
structure. 

• With the transparency of glass structures, things can be shown that are not 
visible with other structures. Even wider, high transparency can be achieved 
with glass constructions. This research can provide tools for projects where 
high transparency is required, while also taking physical problems into 
account. 

 

 


