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Argumentation of choice
of the studio

Under the following vision, the Heritage & Architecture:
Zero Waste Church studio has been set up:

“HA wants to strengthen the connection between
the fields of adaptive reuse and sustainability.”
(dos Santos Gongalves & Heritage & Architecture
LAB, 2022).

In doing so, HA provides an environment for research into
preserving cultural value, how preserving heritage can
serve as a sustainability tactic and make heritage more
sustainable in general. Personally, this appeals to me. I
find the preservation of a distinctive building, like a
church, through a redesign with an appropriate new
program fascinating. As a result, a building and its values
are not lost and are given a second life. Within the studio,
the "Zero Waste’ aspect of a church redesign find I
interesting as this is a contemporary concept in the design
and production sector, like reusing existing materials
without disposing of them.

The combination of redesigning heritage and preserving
the existing through a Zero Waste approach intrigued me
to choose this studio, as I expect that it requires
innovative thinking for methods of preserving heritage
and adding a new program that corresponds to the
upcoming circular economy of 2050. This will challenge
me to research innovative methods and verify them using
my research and my redesign.
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Graduation project

Title of the graduation
project

The Preservation of a Church through Adaptation

Goal

Location:

Markt 50, Culemborg, Netherlands

The posed problem,

Currently, the phenomenon of secularisation is well
underway in the Netherlands. Nationwide research by
CBS (2020) shows that in 2019, 54% of the Dutch were
non-believers. In 2014, this number was already 47.5%.
With that, the number of Roman Catholics declined from
25.4% to 20.1% over the 2014-2019 period. The
decrease in attendance at Roman Catholic (R.C.)
churches has an impact on the number of churches in the
Netherlands. Parishes are forced to sell some of their
property as there is no budget to maintain all their
churches. It is therefore expected that a total of 1.700
churches will become vacant by 2030. In particular, this
number will largely consist of R.C. Churches, as that is
where the decline in attendance is currently increasing
the most (Hannema, 2021).. Churches are a part of the
history of the village or town in which they are located
and are part of the identity of these places and therefore
give meaning to the living environment (Rijksdienst voor
het Cultureel Erfgoed, 2011).

Especially in Culemborg, where the R.C. St. Barbarakerk
will become vacant while it is a significant part of the R.C.
history and the city centre. The Suitbertusparochie wants
to continue using the church, it's just that the
maintenance costs are too high and the attendance is too
low for use of the whole church (Schaik, 2020). Because
of this, a part of the heritage of Culemborg is under
threat to be sold off or demolished to make space for
high-end apartments at the prominent location in the
heart of the city, as mentioned by the caretaker of the
church.

The ca 1.100m2 of the R.C. St. Barbarakerk is currently
only used for >80 church attendees only 10 times a
month, which isn't very functional. A new program at this
location could be a solution to preserve the church, but
by implementing adaptive features in the redesign of the
church, will lead to a space that can adapt to future
needs. This will significantly increase the lifespan of the
building since the space will be able to change to the




requirements of the user (Open Building. co, 2021). By
implementing this, the church will evolve from single
religious use to multifunctional use and be able to adapt
to new functions over time. This will further increase its
lifespan, it will not become waste and by doing so the
heritage values of it will be able to be preserved for the
future. The question is, how will this be possible and
what will it look like?

research questions and

The research will be conducted on the following main
question:

How can a vacant church be redesigned in a way that it
can accommodate different demands for use now and in
the future through a Zero Waste approach?

The answer to the main question is investigated through
research on the following sub-questions:

1: What does a Zero Waste future mean within the
building sector?

2: How is circularity implemented in new buildings?

3: How is circularity implemented in repurposed
churches?

4: How can the percentage of Zero Waste within a
church redesign for adaptive use be maximized?

design assignment in
which these result.

The aim of my graduation is to design a proposal for the
preservation of the R.C. St. Barbarakerk in which the
space can adapt for future needs like one apartment can
be split up into smaller ones or two hotel rooms or office
space can adapt to become a restaurant. This will
demand a facade and internal partitions that meet the
requirements of these different functions, like
dimensioning, daylight etcetera. Secondly, materials from
the church need to be reused as much as possible (Zero
Waste) and new materials need to be able to meet
circular requirements.

The research will be conducted on understanding the
context, the circular requirements, the use of new
materials and the reuse of existing materials and the
requirements to make an adaptive space for multiple
programs possible.




The redesign will consist of several interventions on the
existing church using adaptive construction methods and
materials from the perspective of Zero Waste based on
the research. The redesign will have a program existing
of multiple functions which relate to each other. By doing
so the dilemma between preserving heritage aspects,
adaptive usability and circularity will be the main factor.
The adaptability of the redesign will be made visible in
two scenarios of the redesign, which will consist of
variations on the program and its layout.

In the end, the redesign will be asses using the Madaster
software, in which the 3D model will be analyzed to
determine the amount of reusability of the newly added
elements to the church. This will result in a graph that
will visualize the percentage of Zero Waste possibility of
the church redesign.

Process

Method description

Through the research and design phase, the relationship between heritage
preservation, useability and circularity will be essential for making decisions and will
be used to asses choices.

Collective research is conducted to understand the cultural heritage of the R.C. St.
Barbarakerk in relation to its location, surroundings, origin and the elements of which
it consists. subsequently, the materials of these elements have been inventoried to
gain an understanding of the overall materials which must be taken into account for
the redesign. This is done by analyzing literature of the church and Culemborg,
visiting the church twice and speaking to the caretaker and by analyzing the drawings
to model the church digitally.

Research will be conducted on understanding circularity requirements for using
materials in the redesign. Analyses of preselected literature will lead to a framework
on circularity, reuse and Zero Waste. This combined with knowledge gained from the
lecture on Zero Waste within the NN and the Circularity Workshop will be the
foundation to objectively analyze the case studies.

The case studies will be three newly built ‘circular buildings” and three redesigned
multifunctional churches done in the past years within the Netherlands. Only case
studies based in the Netherlands are deliberately chosen, given their conformity with
the St. Barbarakerk on economic, social, and political conditions in terms of
regulation and their location concerning the climate within the Netherlands. The
materials in the layers: skin, structure, services and space plan of these buildings will
be assessed in a matrix to determine the circularity of these case studies which




consists of lifespan, adaptability, remountability and climate impact. All these criteria
are measurable and verifiable, what will be the foundation to determine the
circularity of the used elements. Circularity is categorized using the R strategies
based on the Circularity Workshop. The climate impact will be calculated with the
GPR software, to which I have gained access to from Dr. Joana dos Santos
Gongalves. This will lead to an overview of construction methods and materials which
are and which aren't suitable for the church redesign.

The functionality and the requirements of programs of the six case studies will be
researched and used to design the program layout for the church redesign, which will
have implications for the heritage aspects of the church. This layout will be designed
using the materials and construction methods based on the literature and matrices of
the six case studies.

The eventual church redesign will host a program that is suitable for the location and
its surroundings. The program will be able to be changed by using adaptable
construction methods for internal partitions in the space. The materials used for this
will contain reused materials from the church and new circular materials from a Zero
Waste perspective. The result will be next to a design, a statement that a redesigned
church will be able to be preserved even after the redesign and its 50 years of use,
by being adaptable for future needs. In short, a method of preserving a church and
its usability.

To clarify the amount of Zero Waste of the redesign, Madaster and GPR software will
be used, in which the 3D model will be analyzed to determine the amount of
reusability of the newly added elements to the church. This will result in a graph that
will visualize the percentage of Zero Waste possibility of the church redesign.
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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)?

My approach to the relationship between heritage preservation, useability and
circularity which will be essential for making decisions and will be used to asses
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choices, largely relates to the Heritage, Architecture and Technology core. The aim
of my graduation design research is strongly connected to the ‘Zero Waste' topic of
the studio since my approach is to reuse as much of the existing materials of the
church. This will not only preserve the materials and the appearance of the church
but also preserve the initial design by the architect and the manufacturing and
craft. Only circular materials will be used next to the existing amount. Secondly,
the implementation of an adaptable layout of the space will lead to no waste of the
space in general since it will be able to adapt to the future needs of users which
significantly increases the lifespan of the church even further. In the end, the
materials of the church and the function both will be circular, since they are able to
stay in the loop of usage Because of this, my research will contribute to the vision
of HA.

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

The result of my graduation design research will visualize how a church can be
redesigned into a new multifunctional space in which cultural heritage is preserved,
the usability of the space is increased and how materials from a Zero Waste
perspective can be applied as much as possible. How the space will be able to
adapt to future needs and, will by this, be able to be preserved in a Zero Waste
manner will be made clear in drawings of the design and of possible scenarios of it.
The design will consist of applied materials and construction methods that make
this adaptability possible. In short, my research contributes to the image of how a
church can be redesigned in the era of the circular economy in the year 2050 and
how it will be able to be preserved through its adaptable program: preservation
through adaptation.




