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“... our economic system and our planetary system are now at war. Or, more accurately, our economy is at
war with many forms of life on Earth, including human life. What the climate needs to avoid collapse is a
contraction in humanity s use of resources, what our economic model demands to avoid collapse is

unfettered expansion. Only one of these sets of rules can be changed, and it’s not the laws of nature.”

— Naomi Klein in Critical Care: Architecture and Urbanism for a Broken Planet (2019, p. 13)
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Figure 1: The research structure with the parallel research tracks
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Problem Statements & Research Questions

In recent years academic literature and scientific research critique the global capitalist system, which thrives
on constant growth, to be in conflict with ecological and social considerations (Architektur Zentrum Wien,
2019; Yuan et al., 2011; Gibson-Graham, 2013). It is argued that capitalism is driven by corporate profits,
over-production and excess consumption. As a result, it often ignores environmental approaches for a more
sustainable use of Earth’s resources, as well as social approaches that prioritize social equity and well-being.
One example is The Degrowth movement, a group of activists and researchers that calls for “a shift in
common values towards care, solidarity and autonomy” (What Is Degrowth?, 2020).

The proposed research aims to position architecture, its role and potential impact, in relation to these
economic, environmental and social issues. The overall design question is how can architecture promote
the defined environmental and social values within an urban community? Due to Covid-19 and travel
restrictions, a focus on Europe helps to narrow the question to how can architecture promote these
environmental and social values within a European urban community?

Operating within the conventions of circular economy, as an alternative for the current linear economy, this
project sets out to promote the responsible use of natural resources, as well as equal distribution of primary
social goods (i.e. rights, liberties, income and wealth) and empowerment of urban communities. Integrating
these environmental and social values, the architectural brief revolves around local self-production. This
concept will be developed throughout the project using a specific site as a case study: a former industrial area
in the low-income neighbourhood of Molenbeek in Brussels, Belgium. This site was chosen due to the rising
inequalities in Brussels over the recent years, expressed among others in large gaps in income and high rates
of unemployment next to “well-paid transnational elite” (Kesteloot & Loopmans, 2009).

According to the structure of the Architectural Engineering studio, a technical thematic research pertaining to
the overall design question is executed and concluded with a written academic paper. The thematic research
focuses on the life cycle of materials in the built environment. The construction sector has a significant role
in the transition to a circular economy: the integration of deconstruction practices, and the reuse of
deconstructed elements, would allow a circular flow of materials. It is of high importance to expand and
develop activities of deconstruction to include concrete, as it is the most dominant material in our built
environment (Preston & Lehne, 2018), with an annual production of 33 billion tons of concrete (Strategic
Business Plan Iso/Tc 071, 2016).

The thematic research concerns the reuse of deconstructed buildings as part of a circular approach towards
natural resources. Hence, the thematic research question I pose is what actions will be required to bring
about a transition from conventional demolition to deconstruction? Developed further via the sub
questions; how does deconstruction relate to our current economic system? What technical and
managerial developments could support such a transition? And how can principles of deconstruction
and reuse be applied to concrete?



Theoretical Framewor

The project integrates the principles of circular economy together with the theory of Diverse Economies,
introduced by J.K. Gibson Graham (2013), which offers a more socially-oriented approach. The diverse
economies theory calls to reframe the economy by recognizing the diversity in economic activities in our
world rather than focusing merely on wage labour as the sole activity driving our economy.

The project’s conceptual framework, presented in the table below (fig. 2), incorporates environmental and
social aspects of the architectural practice throughout its stages: "Construction & End-of-Life’ and
‘Operation’. Two parallel research tracks are formed: circular building which explores the ways
construction, and deconstruction, can become circular in terms of material use while practicing care_in terms
of labour; and building circularity which explores the desired programme to allow for (circular) diverse
economic activities and opportunities for weakened social groups. In other words, circular building is about
practicing architecture in a circular manner, and building circularity is the potential of architecture to
integrate circular habits into the daily life of its users. The structure of the two research tracks aims to address
both ecological and societal considerations simultaneously, in order to create a coherent and comprehensive
design proposal (fig. 1).

During MSc3 the technical thematic research focuses on material use. Parallel to the technical research a
conceptual-contextual research is executed in order to understand the architectural programme as a means to
encourage circularity in day-to-day user activities within the specific context of the selected site. In MSc4 the
focus will shift to the implementation of circular principles and care to the labour and energy requirements of
the building.

Construction & End-of-Life Operation
Research track Circular building Building circularity
Environmental Materials Energy demand

Technical Thematic Research

Societal Labour Programme

Conceptual-Contextual Research

MSc3  MSc4

Figure 2: Conceptual framework and development of the research plan



Methodological Positioning

The overarching methodology for the project is scenario-based planning, used for both of the research
tracks. Inspired by the book ‘Four Futures: Life After Capitalism’ (2016) by Peter Frase, different scenarios
are imagined relying on the ideas of circular economy and diverse economies. In order to construct scenarios
that will assist in gaining insight for the research as well as for the design, other theories are studied, such as
philosophical ideas regarding work and free time (Russell, 2004) and the concept of Universal Basic Income
(van der Veen & Van Parijs, 2006) as shown in the research diagram (fig. 1).

The defined scenario for the thematic research is one where demolition is prohibited as part of advanced
circular regulation. This scenario shifts the emphasis from current economic barriers to the technical,
practical and managerial challenges of a transition into a circular economy (appendix 1). Specifically, it
allows the exploration of a proposed method: cutting and reusing structural in-situ concrete, discussed in
greater details in following sections.

For the conceptual-contextual research, a more detailed scenario: a post-capitalist society, where diverse
economies and universal basic income are the norm, inspires the development of the architectural
programme. The aim here is to define an architectural programme that will express the social ideas behind
the imagined scenario and at the same time will create the optimal conditions for an alternative
self-production space in Brussels.



Research Methods

The two research tracks require different methods, due to their distinct character.
Technical Thematic Research

Literature review: a review of academic literature and scientific articles forms the basis of the research,
providing an overview of existing knowledge regarding:

Deconstruction: definition, economic challenges, environmental and social benefits

Reuse: current state, regulations and norms, design for deconstruction

Concrete: material composition, environmental impact, current material flow and end-of-life
treatment

Interviews: since cutting in-situ concrete to be reused in construction is not common practice, projects
documentation and academic research are lacking. Interviews with professionals provide initial answers to
questions regarding, inter alia, technical challenges, available cutting methods and barriers relating to
logistics.

A physical experiment: in order to bridge the gap between academic and practical work, a better
understanding of the physical challenges of deconstruction is needed. A test set up was created, with the aid
of colleagues from the Civil Engineering faculty, to test several available cutting methods for concrete and
influence on structural strength. Unfortunately, the experiment was not executed due to lack of funding.

Case studies: documentation of projects which incorporated deconstruction and reuse of materials provide
additional insight into some of the consequences on the architecture and the architectural design process
(Zaman et al., 2018; Pilloni, 2014; Munroe et al., 2006). Projects where social agendas play a role are
studied, such as cases that focus on the opportunity to create jobs or to provide training programmes. These
agendas advocate for deconstruction as a tool for the empowerment of the local community and the
stimulation of the local economy.

Integration with the deconstructed Brussels World Trade Centre (WTC) towers case: at the time of
writing, the WTC towers in Brussels are being deconstructed, while the structural concrete is left as is to be
reused. In order to further elaborate and test the proposed method of cutting structural concrete, a
hypothetical scenario, where the concrete is instead removed, is explored. The Towers are situated along the
canal that allows the transportation of materials to the selected site, 4 km further on the canal.

Quantitative analysis: the hypothetical case of the WTC towers is tested further with an analysis of
potential saving in energy consumption, in comparison with common practice of concrete recycling (appx.5)

Conceptual-Contextual Research

Literature review: as a means to position the project within academic context and formulate the
architectural concept, the literature reviewed concerns topics such as universal basic income, work and free
time, circular production, self-production and social infrastructure.



Cultural analysis: studying the city’s history and its economic transformation assist in forming a narrative
that describes the cultural and spatial characteristics of the place. The narrative can then form a basis for
decision making during the design process.

Socio-spatial analysis

Demographic analysis: demographic characteristics assist in identifying social (inequality) issues that could
be addressed by the design, e.g. high unemployment rates among youth, high numbers of single mothers,
barriers due to spoken language.

Municipality’s vision and reports: to operate within a neighbourhood in Brussels in an informed way, the
complexity of the specific urban environment must be understood. By reviewing studies commissioned by
local authorities, the situation of the project can either conform to the vision and goals set, or to challenge
them by offering relevant alternatives.

Urban plan analysis: mapping and analysing urban plans in different scales pinpoints socio-spatial issues
(e.g. lack of public space for gathering, absence of recreational/cultural function) in order to formulate a
strategic plan that responds to an existing urban situation.

Data collection: the existing buildings on site are analysed using floor plans and sections with the intention
to reveal spatial qualities and weak points. Conclusions from the analysis inform the definition of a desired
architectural intervention. Additionally, on a larger scale, the mapping of the various land uses reveals the
character of the industrial/residential mix, which is a main topic in the municipality’s vision and relates to the
future development plan for the canal zone in the city.

Phenomenolog

Simulation with VR tool: a virtual visit, due to Covid-19, provides an experience of the city from both a
bird’s-eye view and eye level, revealing the state of the site, its situation within the urban tissue and its
spatial relationships with important elements such as the canal, parks, industrial zones, churches, monuments
and others.

Archival research: as a site visit was initially not possible, due to Covid-19, a collage of the street’s facades
was created in an attempt to explore the unique character of the highly mixed-use district, expressing the
hectic nature of the place.

Imagery: during a site visit, that was later possible, the experience of the site, specifically the existing
hidden courtyards on the site, with their scale, materiality, entrances and routes are documented to express
the enclosed ‘urban rooms’ created by the ‘inner facades’.

Sensory mapping: by creating an imaginary soundscape of the site, the desired atmosphere is tested,
allowing to consider the organisation of the functions and the routes throughout the site from a user
perspective.



Argument on Relevance

In the most general sense, these ecological, societal, political and economic questions are important in an
architectural research, as architecture is always positioned within a given context, with its multiplicity of
disciplines and their intersections. For the purpose of this project, an architectural position that incorporates
ideas from various disciplines (e.g. economics, political science and environmental studies) is important in
order to develop an approach that brings together ethical and sustainable consideration in terms of materials,
labour, local community, possible economic model and programme.

Social inequalities exist on different scales, from the Global South and the Global North down to a
Municipality, expressed for example in the negative correlation between low income and access to green
spaces in Molenbeek. A demographic analysis made by the city of Brussels stresses the urgency in
addressing such social issues (Perspective.brussels, 2016). Additionally, with the focus on productive
activity, Brussels is a fitting candidate, with its history as an industrial centre; up until the 1960s,
approximately 60% of jobs in the city were associated with industrial activities. However, due to economic
transformation toward service industries, industrial jobs nowadays represent less than 3% of total
employment (Cities of Making, 2018). This results in less diversity of professional skills, which in turn
contributed to increasing socio-economic gaps, as some groups are pushed out or left with fewer job
opportunities. An architectural design has the capacity to imagine alternative futures and in turn build
physical spaces that promote alternative behaviour and desired values according to the ideas of circularity
and diversity in local economy as discussed above.

The consumption of non renewable natural resources plays a significant role in the ecological crises we are
now experiencing, such as biodiversity loss, freshwater shortage and air pollution, as presented in the
Doughnut Economy in relation to social equity and environmental justice (Raworth, 2012). These complex
crises require urgent actions to be taken within various different disciplines, including architecture. The
discussion about natural resources and energy consumption is highly relevant to architectural practices, since
the construction industry in Europe is responsible for approximately 50% of the total natural resources
consumed and 37% of the total energy consumption (Durmisevic, 2017). Thanks to its mechanical strength
and durability, among other properties, there is twice as much concrete in the built environment compared to
all other building materials combined (Gagg, 2014) - 33 billion tons per year globally (Strategic Business
Plan Iso/Tc 071, 2016) . Thus, the relevance of rethinking the life cycle of concrete lies in its great potential
impact on the environment. Concrete expresses the conflict presented above between economic value and
environmental impact, due to its low financial cost of and high environmental cost. The technical research of
reuse of concrete can demonstrate circular planning with the aim to formulate a replicable building system.



Design Strategies & Preliminary Design

The research informs both the architectural design process and its outcomes. The findings from both the
research tracks will inform the final design, as shown in the research diagram (fig. 1). The design proposal
suggests a site redevelopment to house CRAFTWERK, a common space with local self-production at its
core. The preliminary design is based on the following strategies and guidelines which are in line with the
research findings. The next step will be to translate the environmental and social values into architectural
principles (appendix 1).

I.  Building Circularity: The Programme

The conceptual-contextual research helps to define criteria for the selection of a suitable site for the
project. The site-specific research later results in an urban strategic plan (appendix 3) and a site-specific
brief. A preliminary organisation is suggested to include the following functions: workshops (metal, wood,
textile and electronics), a communal kitchen, an open academy, short-term living spaces, an assembly hall, a
garden, a playground and an exposition space. The programme forms an integral part of the concept of
CRAFTWERK by defining the complex as a creative powerhouse: a place to enable the shift from passive
consumption to active production of goods, services and culture in the neighbourhood of Molenbeek in
Brussels. The motivation behind this concept is to promote the establishment of social infrastructure focused
around productive activity to encourage proactive participation in the local economy. The programme and the
floor plans (appendix 4) are developed based on the theoretical background mentioned and on the scenario of
a post-capitalist society, as well as on social characteristics and (spatial) needs of the local community as
concluded from the research. Special attention is given to the following groups, among others: single
mothers, youngsters, unemployed, and unemployed holding a foreign diploma. The intention is to
professionally empower these groups - for example, a playground adjacent to the textile workshop could help
enable the integration of unemployed single mothers to the local economy.

II.  Circular Building: The Materials

The research into the opportunities of deconstruction lead to the formulation of an approach that emphasises
responsible use of materials.

The technical thematic research resulted in a proposed method for reuse of structural concrete by cutting
reinforced in-situ concrete into ‘ready-made’ structural components. It was concluded the solution is
technically viable and has the potential to reduce energy consumption by approximetly 70% (appendix 5).
Based on the hypothetical case study of the World Trade Centre in Brussels, located 4 km from the selected
site, a catalog of standard concrete components is defined with standard measurements according to the
limitations of the original structure of the towers (appendix 6). The concrete components provide an
inventory of structural elements.

The design challenge is thus to demonstrate how the concrete components could be reused, with
consideration to assembly methods, joints, labour and aesthetic (appendix 7). The design will play a
significant role in the completion of the thematic research, as it will continue to explore and test the
possibilities of reusing concrete as a proof of concept. This project presents the architect’s dual challenge: on
the one hand, a design based on a given inventory of materials and components - namely the ready-made
concrete elements, and on the other hand, the development of a suitable design for future deconstruction.



Glossary of Key Terms

Care

was defined by the political theorist Joan Tronto in 1991 as follows: “on the most general level, we suggest
that caring be viewed as a species activity that includes everything we do to maintain, continue, and repair
our ‘world’ so that we can live in it as well as possible. That world includes our bodies, our selves, and our
environment, all of which we seek to interweave in a complex, life-sustaining web.” (Architektur Zentrum
Wien, 2019, p. 13). In this context, it is referred to as an ethical approach toward the well-being of people
and the planet.

Circular Economy

(often referred to as Circularity) is based on three main principles: (1) designing out waste and pollution (2)
keeping products and materials in use and (3) regenerating natural systems. It provides a framework for “a
new way to design, make, and use things within planetary boundaries” (Cities and the Circular Economy,
2020). To that end, it calls for “gradually decoupling economic activity from the consumption of finite
resources, and designing waste out of the system” (The Circular Economy In Detail, 2020). Simply put,
waste should be considered to be a resource, and to thus “close loops” of material flows by reusing materials
over and over again. Circular economy is seen as an alternative to the

Linear economy,

which follows the prevalent material flow: extraction of raw materials - product manufacturing - use - and
finally disposed of as waste.

Deconstruction

is a widely accepted term for the systematic and careful disassembly of buildings to recover valuable
materials. In a sense it can be referred to as ‘construction in reverse’ (Munroe et al., 2006). By practicing
deconstruction we are able to reuse the disassembled building materials.

Demolition

is the removal of buildings and often refers to “the complete elimination of all parts of a building”, which
marks its end of life (Thomsen et al., 2011). The term conventional demolition refers to the common practice
of removal by heavy machinery. While such removal does not allow the reuse of components or materials, it
does allow recycling, which requires additional energy-intensive processes to transform it again into usable
material.

Doughnut Economy

is a visual framework developed by the economist Kate Raworth that aims to bring planetary boundaries and
social boundaries together in order to define a space where humanity can thrive. Raworth integrates
sustainable development with social equity in relation to natural resources: “Humanity’s challenge in the 21st
century is to eradicate poverty and achieve a prosperity for all within the means of the planet’s limited
natural resources.” (Raworth, 2012, p.3).



Design for Deconstruction

refers to the design of buildings with consideration for the reuse of recovered material in the end-of-life
phase (Durmisevic, 2017).

The Degrowth movement

holds criticism of capitalism as a system that “pursues growth at all costs, causing human exploitation and
environmental destruction”. The term Degrowth refers to the transformation of societies to “ensure
environmental justice and a good life for all within_planetary boundaries” (What Is Degrowth?, 2020).
Diverse Economies

is a theory and practice that calls to “recognize the economic diversity that abounds in this world” by taking
notice of all hidden economic activities, rather than only identifying wage labour as ‘the economy’
(Gibson-Graham, 2013).

Environmental Equity

is the equal distribution of environmental burdens and amenities - pollution, noise, safety, as well as access to
nature, green spaces etc. (Kruize, 2007).

Environmental Justice

is defined as “fair treatment and meaningful involvement of all people regardless of race, ethnicity, income,
national origin or educational level with respect to the development, implementation, and enforcement of
environmental laws, regulations, and policies” (Environmental Justice, 2021).

Recycling

means turning a product into raw materials, through an energy consuming procedure, for the manufacture of
a new product.

Reusing

refers to using an object as it is without additional processing or remanufacturing. This reduces energy
consumption, pollution and waste, thus making it a more sustainable process than recycling.

Scenario-based Planning

is a tool which fosters “long-term and complex thinking that allows for an exploration of the dynamics and
sustainability of social-ecological systems”, in which a Scenario is defined as “a coherent, internally
consistent, and plausible description of a potential future state of the world” (Oteros-Rozas et al., 2015).



Social Equality

concerns the distribution of social goods and burdens, such as income, wealth, opportunity, education, and
health care (Social Equality, 2020)

Social Equity

is the active commitment to fairness, justice, and equality in terms of public policy and management
(Wooldridge & Bilharz, 2017). It is worth stressing that while equality means the equal treatment of every
citizen, equity is the treatment required to achieve a state of equality.

Social Infrastructure

is defined by Eric Klinenberg as “the physical places and organizations that shape the way people interact”
(Klinenberg, 2018, p.5). Several examples from his book are libraries, schools, playgrounds and parks.

Universal Basic Income

is an unconditional income, for each citizen, to allow his basic needs. The idea was initially introduced by
Bertrand Russel and since then often discussed as well as being the subject for experiments in various forms
(van der Veen & Van Parijs, 2000).

Planetary boundaries

are the environmental boundaries defined by a group of renowned Earth-system and environmental scientists
in order to quantify the limits of humanity's burden on Earth’s system, with consideration to its capacity for
self-regulation (Earth's boundaries, 2009).



Bibliographical References

Akbarnezhad, A., Ong, K. C. G., & Chandra, L. R.

(2014). Economic and environmental assessment of
deconstruction strategies using building information
modeling. Automation in Construction, 37, 131-144.

Ali, M., & Moon, K. (2018). Advances in Structural
Systems for Tall Buildings: Emerging Developments
for Contemporary Urban Giants. Buildings, 8(8), 104.
doi:10.3390/buildings8080104

Ali, M. & Moon, K. (2007). Structural Developments
in Tall Buildings: Current Trends and Future
Prospects. Architectural Science Review. 50.
10.3763/asre.2007.5027.

Ammon, F. R. (2016). Bulldozer. demolition and
clearance of the postwar landscape. Yale University
Press.

Architektur Zentrum Wien. 2019. Critical Care :
Architecture and Urbanism for a Broken Planet.
edited by A. Fitz and E. Krasny. Vienna Austria:
Architekturzentrum Wien.

Arslan, H., Cosgun, N., Salg, B., & Marmolejo
Rebellon, Luis Fernando. (2012). In Construction and
demolition waste management in turkey. IntechOpen
https://doi.org/10.5772/46110

Cities and the circular economy. (2020). Ellen
Macarthur Foundation.
https://www.ellenmacarthurfoundation.org/explore/cit

ies-and-the-circular-economy

Cities of Making (CoM). (2018). Cities Report.
https://citiesofmaking.com/cities-report/

The Circular Economy In Detail. (2020). Ellen
MacArthur Foundation.

https://www.ellenmacarthurfoundation.org/explore/th
e-circular-economy-in-detail

Council on Tall Buildings and Urban Habitat (81st :
2015, 26-30 October : New York, New York) and
[llinois Institute of Technology. 2014. Global
Interchanges : Resurgence of the Skyscraper City
Post-Conference Report. New York, New York:
Council on Tall Buildings and Urban Habitat.

Couto A., Couto J.P. (April 1st 2010). Guidelines to
Improve Construction and Demolition Waste
Management in Portugal, Process Management,
Maria Pomffyova, IntechOpen, DOI: 10.5772/8456.

Cutting Concrete With A 60,000 PSI Waterjet. (2017,
December 29). [Video]. YouTube.
https://www.youtube.com/watch?v=0gxBiM-YRv4
DesertDiamondIndustries.Com.

https://web.archive.org/web/20131203002032/http:/w
rtdiamondin I m/fr ntly-asked-

uestions.php
Desert Diamond Industries Frequently Asked
Questions Page. (n.d.).

Durmisevic, E., Beurskens, P. R., Adrosevic, R., &
Westerdijk, R. (2017). Systemic view on reuse
potential of building elements, components and
systems: comprehensive framework for assessing
reuse potential of building elements. In Hiser
International Conference: Advances in recycling and
management of construction and demolition waste
(pp. 275-280).

Environmental Justice. (2021, January 26). United
States Environmental Protection Agency (EPA).

https://www.epa.gov/environmentaljustice

Eurocodes: Building the future. (n.d.). The European
Commission Website on the Eurocodes 132.

https://eurocodes.jrc.ec.curopa.cu/showpage.php?id=
132

European Environment Agency. (2020, January 16).
Mineral waste from construction and demolition,
waste treatment.

https://www.eea.europa.eu/data-and-maps/daviz/mine
ral-waste-from-construction-andsocial inequali

Evangelista, L., & De Brito, J. (2007). Environmental
life cycle assessment of concrete made with fine
recycled concrete aggregates. Portugal
Sb07-Sustainable Construction, Materials and
Practices: Challenge of the Industry for the New
Millennium, Pts, 1, 789-794.

Earth's boundaries?. Nature 461, 447448 (2009).
https://doi-org.tudelft.idm.oclc.org/10.1038/461447b

Ex’tax. (2020). The Ex'tax Project. Retrieved from
https://ex-tax.com

Frase P. (2016). Four Futures: Life After Capitalism.
Verso Books London.


https://www.ellenmacarthurfoundation.org/explore/cities-and-the-circular-economy
https://www.ellenmacarthurfoundation.org/explore/cities-and-the-circular-economy
https://citiesofmaking.com/cities-report/
https://citiesofmaking.com/cities-report/
https://www.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail
https://www.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail
https://www.youtube.com/watch?v=0gxBjM-YRv4
https://web.archive.org/web/20131203002032/http:/www.desertdiamondindustries.com/frequently-asked-questions.php
https://web.archive.org/web/20131203002032/http:/www.desertdiamondindustries.com/frequently-asked-questions.php
https://web.archive.org/web/20131203002032/http:/www.desertdiamondindustries.com/frequently-asked-questions.php
https://www.epa.gov/environmentaljustice
https://eurocodes.jrc.ec.europa.eu/showpage.php?id=132
https://eurocodes.jrc.ec.europa.eu/showpage.php?id=132
https://www.eea.europa.eu/data-and-maps/daviz/mineral-waste-from-construction-and
https://www.eea.europa.eu/data-and-maps/daviz/mineral-waste-from-construction-and
https://doi-org.tudelft.idm.oclc.org/10.1038/461447b
https://ex-tax.com

Frisman, P. (2004, December 13). Building
Deconstruction. Connecticut General Assembly.
https://www.cga.ct.gov/2004/rpt/2004-R-0911.htm

Gagg, C. R. (2014). Cement and concrete as an
engineering material: An historic appraisal and case
study analysis. Engineering Failure Analysis, 40,
114-140.

Ganiron, T. U. J. (2015). Recycling concrete debris
from construction and demolition waste.
International Journal of Advanced Science and
Technology, 77, 7-24.

J/do; 0.14257/ijast.2015.77.02

Gibson-Graham, J. K., Cameron, J., & Healy, S.
(2013). Take back the economy : an ethical guide for
transforming our communities. University of
Minnesota Press.

Glias, A., (2013). The “Donor Skelet” Designing
with reused structural concrete elements (Master
Thesis). TU Delft University.

GMB. (2019). Ketenanalyse Beton.
https://cdn.i-pulse.nl/gmb-website/userfiles/CO2-Pres

taticladder/ketenanalyse-beton-gmb-2019-definitief.p
df

Harper, P. (2019, September 25). “Our dependency
on growth, like on concrete, must be abolished.”
Dezeen.
https://www.dezeen.com/2019/09/25/oslo-architectur

e-triennale-architecture-degrowth-phineas-harper/

Het Utrecht Sustainability Institute. (2016, July).
Circular bouwen slopen.
https://usi.nl/uploads/media/578e2c068dd8b/2016071
S-rapport-ketenverkenning-bouw-en-sloopafval-final.
pdf

Holl, S. (2014). This is hybrid : an analysis of
mixed-use buildings. A t architecture.

Hydro Cutting Concrete. (2019, September 11). NLB
Corporation.

https://www.nlbcorp.com/applications/concrete/#:%7

E:text=A%20high%20flow%20high%2Dpressure.co
ncrete%20slab%20with%20rebar%20inside

International Council for Research and Innovation in
Building and Construction. Task Group 39. Meeting
(2001 : Wellington, N.Z.), & Chini, A. R. (2001).

Deconstruction and materials reuse: technology,
economic, and policy : proceedings of the cib task
group 39 - deconstruction meeting, cib world
building congress, 6 april 2001, wellington, new
zealand (Ser. Cib publication, 266). CIB.

JK, G.-G. (2008). Diverse economies: performative
practices for ‘other worlds’. Progress in Human
Geography, 32(5), 613-632.
https://doi.org/10.1177/0309132508090821

Kanters, J. (2018). Design for Deconstruction in the
Design Process: State of the Art. Buildings, 8(11),
150. doi:10.3390/buildings8110150

Kesteloot C. and Loopmans M., Social inequalities,
Brussels Studies [Online], Synopses, Online since 03
March 2009, connection on 12 October 2020. URL:

http://journals.openedition.org/brussels/1009

Keynes, J. M., & Keynes, John Maynard. (2010).
Essays in persuasion. In Economic possibilities for
our grandchildren (pp. 321-332). essay, London :
Palgrave Macmillan UK : Palgrave Macmillan.
https://doi.org/10.1007/978-1-349-59072-8 25

Klinenberg, E. (2018). Palaces for the people : how
social infrastructure can help fight inequality,
polarization, and the decline of civic life (First).
Crown.

Kruize, H. (2007). On environmental equity.
Exploring the distribution of environmental quality
among socio-economic categories in the Netherlands.

Larsson, S. (2009, June 24). Weight and dimensions
of heavy commercial vehicles as established by
directive 96/53/EC and the European modular System
(EMS) [Workshop on LHVs]. ACEA, Brussels,
Belgium.
https://ec.europa.eu/transport/sites/transport/files/mod
es/road/events/doc/2009_06_24/2009_gigaliners wor
kshop_acea.pdf

Miessen, M., & Basar, S. (2006). Did someone say
participate? : an atlas of spatial practice: a report
from the front lines of cultural activism looks at
spatial practitioners who actively tresspass into
neighbouring or alien fields of knowledge. MIT
Press.


https://www.cga.ct.gov/2004/rpt/2004-R-0911.htm
https://doi.org/10.14257/ijast.2015.77.02
https://cdn.i-pulse.nl/gmb-website/userfiles/CO2-Prestatieladder/ketenanalyse-beton-gmb-2019-definitief.pdf
https://cdn.i-pulse.nl/gmb-website/userfiles/CO2-Prestatieladder/ketenanalyse-beton-gmb-2019-definitief.pdf
https://cdn.i-pulse.nl/gmb-website/userfiles/CO2-Prestatieladder/ketenanalyse-beton-gmb-2019-definitief.pdf
https://www.dezeen.com/2019/09/25/oslo-architecture-triennale-architecture-degrowth-phineas-harper/
https://www.dezeen.com/2019/09/25/oslo-architecture-triennale-architecture-degrowth-phineas-harper/
https://usi.nl/uploads/media/578e2c068dd8b/20160715-rapport-ketenverkenning-bouw-en-sloopafval-final.pdf
https://usi.nl/uploads/media/578e2c068dd8b/20160715-rapport-ketenverkenning-bouw-en-sloopafval-final.pdf
https://usi.nl/uploads/media/578e2c068dd8b/20160715-rapport-ketenverkenning-bouw-en-sloopafval-final.pdf
https://www.nlbcorp.com/applications/concrete/#:%7E:text=A%20high%20flow%20high%2Dpressure,concrete%20slab%20with%20rebar%20inside
https://www.nlbcorp.com/applications/concrete/#:%7E:text=A%20high%20flow%20high%2Dpressure,concrete%20slab%20with%20rebar%20inside
https://www.nlbcorp.com/applications/concrete/#:%7E:text=A%20high%20flow%20high%2Dpressure,concrete%20slab%20with%20rebar%20inside
https://doi.org/10.1177/0309132508090821
http://journals.openedition.org/brussels/1009
https://doi.org/10.1007/978-1-349-59072-8_25
https://doi.org/10.1007/978-1-349-59072-8_25
https://ec.europa.eu/transport/sites/transport/files/modes/road/events/doc/2009_06_24/2009_gigaliners_workshop_acea.pdf
https://ec.europa.eu/transport/sites/transport/files/modes/road/events/doc/2009_06_24/2009_gigaliners_workshop_acea.pdf
https://ec.europa.eu/transport/sites/transport/files/modes/road/events/doc/2009_06_24/2009_gigaliners_workshop_acea.pdf

Munroe T., Hatamiya L., Westwind M. (2006).
"Deconstruction of structures: an overview of
economic issues," International Journal of
Environmental Technology and Management,
Inderscience Enterprises Ltd, vol. 6(3/4), pages
375-385.

Nakajima, Shiro; Russell, Mark [Eds.] Barriers for
Deconstruction and Reuse/Recycling of Construction
Materials. CIB Publication 397 p. 89-107, CIB
General Secreteriat, 2014

Noguchi, Y., Shinozaki Y., Ichiara, H., Kayashima,
M.(2015). Development of a new clean demolition
system for tall buildings. Global interchanges:
Resurgence of the Skyscraper City. CTUBH 2015
New York Conference.

Norm NBN. (2020). NBN Shop.

https://www.nbn.be/shop/nl/norm/nbn-en-206-2013-a
1-2016-nbn-b-15-001-2018-2018%7E579188

Oteros-Rozas, E., B. Martin-Lopez, T. Daw, E. L.
Bohensky, J. Butler, R. Hill, J. Martin-Ortega, A.
Quinlan, F. Ravera, 1. Ruiz- Mallén, M. Thyresson, J.
Mistry, I. Palomo, G. D. Peterson, T. Plieninger, K.
A. Waylen, D. Beach, 1. C. Bohnet, M. Hamann, J.
Hanspach, K. Hubacek, S. Lavorel and S. Vilardy
2015. Participatory scenario planning in place-based
social-ecological research: insights and experiences
from 23 case studies. Ecology and Society 20(4):32.

OVAM. (2013). Materiaalbewust bouwen in
kringlopen. Danny Wille.

https://www.ovam.be/sites/default/files/FILE1387460
657455130930_Materiaalbewust bouwen_kringlope
n 2014 2020.pdf

Raworth, K. (2012). A safe and just space for
humanity: can we live within the doughnut. Oxfam
Policy and Practice: Climate Change and Resilience,
8(1), 1-26.

Perspective.brussels. (2016). zoom op
doughSint-Jans-Molenbeek.
https://bisa.brussels/sites/default/files/publication/doc
uments/Molenbeek NL_5-tma.pdf

Pierce, J. L., Kostova, T., & Dirks, K. T. (2001).
Toward a theory of psychological ownership in

organizations. Academy of management review,
26(2), 298-310.

Pilloni, A. (2014, November 14). The Benefits of
Deconstruction. GreenStreet Inc.

http: . l its-d .
n/

Preston, F., & Lehne, J. (2018). Making Concrete

Change Innovation in Low-carbon Cement and
Concrete.

Provincie Limburg. (2020). Digital Deconstruction.
Interreg NWE.
https://www.nweurope.eu/projects/project-search/digi
tal- nstruction

Russell, B. (2004). In praise of idleness and other
essays ([Routledge classics ed.], Ser. Routledge
classics). Routledge.

S., Rakesh & Keshava, Mangala. (2019). A study on
Embodied energy of recycled aggregates obtained
from processed demolition waste.

Salama, W. (2017). Design of concrete buildings for
disassembly: an explorative review. International
Journal of Sustainable Built Environment, 6(2),
617—-635. https://doi.org/10.1016/j.ijsbe.2017.03.005

Seldman N., Jackson M. (2000). Deconstruction
Shifts from Philosophy to Business. BioCycle,41( 7)
p. 34-38. retrieved on November 12, 2020 from:

https://ilsr.org/deconstruction-shifts-from-philosophy
-to-business

Strategic Business Plan Iso/Tc 071,2016 14 April
2016. Retrieved from

https://isotc.iso.org/livelink/livelink/fetch/2000/2122/
687806/ISO TC 071 Concrete reinforced concre

te_and_pre-stressed_concrete_.pdf?nodeid=1162199
&amp:vernum=0

Social equality. (2020). Longdom Publishing SL.

https://www.longdom.org/scholarly/social-equality-jo
urnals-articles-ppts-list-112.html

Thomsen, A., Schultmann, F., Kohler, N. (2011).
Deconstruction, demolition and destruction. Building
Research and Information - BUILDING RES
INFORM. 39. 327-332.
10.1080/09613218.2011.585785.

Upcycle Amstel (2019). TU Delft, GXN, &
Amsterdam Municipality.



https://www.nbn.be/shop/nl/norm/nbn-en-206-2013-a1-2016-nbn-b-15-001-2018-2018%7E579188/
https://www.nbn.be/shop/nl/norm/nbn-en-206-2013-a1-2016-nbn-b-15-001-2018-2018%7E579188/
https://www.ovam.be/sites/default/files/FILE1387460657455130930_Materiaalbewust_bouwen_kringlopen_2014_2020.pdf
https://www.ovam.be/sites/default/files/FILE1387460657455130930_Materiaalbewust_bouwen_kringlopen_2014_2020.pdf
https://www.ovam.be/sites/default/files/FILE1387460657455130930_Materiaalbewust_bouwen_kringlopen_2014_2020.pdf
http://www.greenstreetinc.com/benefits-deconstruction/
http://www.greenstreetinc.com/benefits-deconstruction/
https://www.nweurope.eu/projects/project-search/digital-deconstruction/
https://www.nweurope.eu/projects/project-search/digital-deconstruction/
https://doi.org/10.1016/j.ijsbe.2017.03.005
https://ilsr.org/deconstruction-shifts-from-philosophy-to-business/
https://ilsr.org/deconstruction-shifts-from-philosophy-to-business/
https://isotc.iso.org/livelink/livelink/fetch/2000/2122/687806/ISO_TC_071__Concrete__reinforced_concrete_and_pre-stressed_concrete_.pdf?nodeid=1162199&amp;vernum=0
https://isotc.iso.org/livelink/livelink/fetch/2000/2122/687806/ISO_TC_071__Concrete__reinforced_concrete_and_pre-stressed_concrete_.pdf?nodeid=1162199&amp;vernum=0
https://isotc.iso.org/livelink/livelink/fetch/2000/2122/687806/ISO_TC_071__Concrete__reinforced_concrete_and_pre-stressed_concrete_.pdf?nodeid=1162199&amp;vernum=0
https://isotc.iso.org/livelink/livelink/fetch/2000/2122/687806/ISO_TC_071__Concrete__reinforced_concrete_and_pre-stressed_concrete_.pdf?nodeid=1162199&amp;vernum=0
https://www.longdom.org/scholarly/social-equality-journals-articles-ppts-list-112.html
https://www.longdom.org/scholarly/social-equality-journals-articles-ppts-list-112.html

https://gxn.3xn.com/wp-content/uploads/sites/4/2019/
QIMAJMM — —

van der Veen, R. & Van Parijs, P. (2006). A Capitalist
Road to Communism. Basic Income Studies. 1. 6-6.
10.2202/1932-0183.1013.

van de Voorde, S., Kuban, S., Yeomans, D. (2017).
Early Regulations and Guidelines on Reinforced
Concrete in Europe (1900-1950). Towards an
International Comparison. In IV Congress of the
Construction History Society (pp.345-356),
Cambridge, England.

Walk Behind Saw - Sawing - Products. (2020).
Diamond Products.

https://www.diamondproducts.com/products/sawing/
walk-behind-saw/cc6571d-diesel-liquid-cooled-walk-
behind-saw

Water Jet Cutting Huge Concrete Slab. (2020,
February 11). [Video]. YouTube.

https: t m/watch?v=GNKMpHOL
I

What is degrowth? (2020). Degrowth.
https://www.degrowth.info/en/what-is-degrowth/

Wooldridge B., Bilharz B. (2017) Social Equity: The
Fourth Pillar of Public Administration. In:
Farazmand A. (eds) Global Encyclopedia of Public
Administration, Public Policy, and Governance.
Springer, Cham.

https://doi-or; 1ft.idm.oclc.org/10.1 -3-31
9-31816-5 2383-1

Wright, I. (2016). An Engineer’s Guide to Waterjet
Cutting. Engineering.Com.

htips: . . PLMERE iclelD/12
716/An-Engineers-Guide-to-Waterjet-Cutting.aspx

Yuan, F., Shen, L. Y., & Li, Q. M. (2011). Emergy
analysis of the recycling options for construction and
demolition waste. Waste management, 31(12),
2503-2511.

Zaman, A., Arnott, J., Mclntyre, K., & Hannon, J.
(2018). Resource harvesting through a systematic
deconstruction of the residential house: a case study
of the ‘whole house reuse’ project in christchurch,
new zealand. Sustainability, 10(10), 3430-3430.
https://doi.org/10.3390/su10103430



https://gxn.3xn.com/wp-content/uploads/sites/4/2019/01/Upcycle-Amstel-Stad_Context.pdf
https://gxn.3xn.com/wp-content/uploads/sites/4/2019/01/Upcycle-Amstel-Stad_Context.pdf
https://www.diamondproducts.com/products/sawing/walk-behind-saw/cc6571d-diesel-liquid-cooled-walk-behind-saw
https://www.diamondproducts.com/products/sawing/walk-behind-saw/cc6571d-diesel-liquid-cooled-walk-behind-saw
https://www.diamondproducts.com/products/sawing/walk-behind-saw/cc6571d-diesel-liquid-cooled-walk-behind-saw
https://www.youtube.com/watch?v=GNKMpHOLw6I
https://www.youtube.com/watch?v=GNKMpHOLw6I
https://www.degrowth.info/en/what-is-degrowth/
https://doi-org.tudelft.idm.oclc.org/10.1007/978-3-319-31816-5_2383-1
https://doi-org.tudelft.idm.oclc.org/10.1007/978-3-319-31816-5_2383-1
https://www.engineering.com/PLMERP/ArticleID/12716/An-Engineers-Guide-to-Waterjet-Cutting.aspx
https://www.engineering.com/PLMERP/ArticleID/12716/An-Engineers-Guide-to-Waterjet-Cutting.aspx
https://doi.org/10.3390/su10103430

Appendices

= % EXISTING BUILDING
END-OF-LIFE
INVENTARATION
& AnaLvsss o —
sTRUCTURE:

Evaluation and specifieation of

the existing elements; type,

composition and quality by digital scanning
techniques and sampling

INVENTARISATION
OF STRUGTURE.

STRIPPNG
Do
LD CUTTING MG REPEATING

IPLING DISASSEBLE &
REUSE PROCEDURE
ONE TIME
CUTTING PROCEDURE
DISASSEMBLE

Standardization of the new
ready-made components including t

he preparation for components interface.

Utiizatian of residual material

LoeisTics REUSE
Collaboration among the various
stakeholders and establishment
of salvaged material marketplace
and space for storage

Inventory and design of a reusable
dry joint system and reeparation
of the steel rebar

Proper treatment for completion

Appendix 1. steps diagram from linear to circular material flow of concrete

Beyond economic challenges: technique and logistics



Circular Building & Building Circularity
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Appendix 2. Architectural principles derived from the research tracks

(an initial draft to be further developed during MSc4)
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Appendix 3. Urban strategic plan

Responding to socio-spatial characteristic of the context
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Appendix 4: Preliminary ground level floor plan

Hybrid complex for Diverse Economies
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Appendix 5. A quantitative analysis

Potential energy saving: Reuse_vs. Recycle



Inventory of concrete components from the WTC towers
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Deconstruction of concrete in theory

Appendix 6. A catalog of standard concrete components

The hypothetical case study of the WTC towers



Appendix 7. Preliminary design

CRAFTWERK: view from the street, atmosphere and materiality



