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Abstract

This project investigates how architecture can operate as an open and adaptable framework
within dense, high value urban environments increasingly dominated by fixed models. Taking
Emmasingelkwadrantin Eindhoven as a test site, the project proposed a permanent structural
system combined with a reconfigurable elements logic that allows spaces, programs and
occupation to evolve over time. Through scenario-based testing, modular systems and
spatial prototyping, the research explores how architecture can support changing cultural,
educational, and residential uses without requiring complete redevelopment. The project
argues for a shift from architecture as a finished object toward architecture as an evolving
framework capable of accommodating long term change.

Note: Al is used to improve English notes in report.*
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1. Introduction

Across contemporary European cities, inner-city densification has become a dominant
response to housing shortages, economic growth and sustainability targets. While
increased density is often framed as a solution to urban sprawl and environmental impact,
it has simultaneously produced highly optimized, mono-functional developments in which
architectural and social complexity are reduced in favor of efficiency, control and financial
predictability. As a result, many central urban areas, despite their density, risk becoming
socially homogeneous and programmatically static, generating urban environments that are
active only at specific times and function as “dead zones” outside narrowly defined use
cycles. This condition exposes a growing mismatch between the long lifespan of architectural
structures and the rapidly changing social, cultural, and economic realities they are meant
to support (Chee Peng Chin, 2025).

In response to this condition, architectural discourse has increasingly questioned the notion
of buildings as finished objects with fixed programs, advocating instead for models that
embrace adaptability, interpretability and long-term transformation. Within this debate,
structuralist approaches propose architecture as a framework or ordering system capable
of balancing collective coherence with individual appropriation (Hertzberger, 2015)(Centre,
2021). In a city such as Eindhoven, characterized by a strong technological, educational
and design driven identity, these questions become particularly relevant, as central urban
development must negotiate not only density and land value, but also cultural production,
learning environments and inclusive public life.



1.1 Urban Complexity at Emmasingelkwadrant

While Eindhoven’s urban development strategy aims to revitalize central areas and
accommodate a growing population, the transformation of the Emmasingelkwadrant
exemplifies a recurring issue in contemporary urban planning: the predominance of
monofunctional, housing-focused development in prime central locations. According to the
municipal Ontwikkelvisie Emmasingelkwadrant, the area is being redeveloped primarily as
a residential district, with plans for over 600+ new homes alongside limited public spaces
and infrastructural enhancements. While this vision is framed positively as a way to create
a ‘hotspot’ for living, it reflects a narrow approach to urban functionality. (Eindhoven, n.d.)

This focus on housing, especially in such a central location, creates several challenges.
First, the area risks becoming exclusively residential, limiting opportunities for mixed-use
urban life, such as offices, cultural spaces and services. Public feedback and legal critiques
submitted during planning processes highlight that the redevelopment largely prioritizes the
volume and height of homes over the integration of diverse urban functions. (Het ontwerp
van het bestemmingsplan || Emmasingelkwadrant, 2021)

Second, the centrality of Emmasingelkwadrant means that such housing is financially
inaccessible for a large segment of residents. News reports covering municipal debates
reveal that the combination of central location and high-demand residential planning is
driving up property values, making these homes some of the most expensive in Eindhoven.
This creates tension between urban revitalization goals and social accessibility, as new
developments cater primarily to higher-income residents or investors, rather than fostering
a socially diverse urban environment. (Theeuwen, 2023)

Finally, political and economic pressures further amplify this problem. Reports indicate that
external influences, such as demands from major employers and industrial stakeholders,
may shape housing priorities in the area, reinforcing the focus on residential development
over multifunctional urban planning. Combined, these factors illustrate that the
Emmasingelkwadrant redevelopment, while framed as progressive urban densification,
makes it as a bad case of spatial inequality, limits urban diversity and risks creating a
monocultural city core dominated by high-end housing.
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1.2 Problem Statement
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Emmasingelkwadrant, despite being the most central and strategically connected area of
Eindhoven, is currently evolving through a hyper exclusive, private led redevelopment logic that
prioritizes high end housing density over cultural, educational and public value. Driven by rising
land values and fixed planning models, the area is being shaped as a collection of internally
optimized, monofunctional fragments rather than as a cohesive urban framework that serves
the city as a whole.

This approach produces a finished, static architecture that forecloses adaptability, social mix
and long term urban learning. Instead of leveraging its proximity to Eindhoven Central station,
TU Eindhoven campus, Philips stadion and the Strijp S area, the site risks being isolated bubble
of expensive housing. Creating an “Urban Dead Zone” in the dense centre.

The architectural challenge is not simply to add another mixed use block to the land parcels, but
to redefine the role of central urban architecture of Eindhoven. From fixed finished buildings/
objects to open ended systems. Shifting focus from profit driven enclosure to social and
educational infrastructure and from monofunctional planning to programmatic instability over
time.



1.3 Objective

The objective of this project is to develop an urban architectural framework for
Emmasingelkwadrant that enables continuous change, social diversity and programmatic
openness over time. The project needs to be a design with long lasting structural system that
can host short termreplacable units, enable spaces that can be easily subdivided, temporarily
occupied, programmatically unstable, prioritise social/ cultural infrastructure over a final
building form.

Architecture and urban planning operating closer to plug in urban infrastructure than to
traditional masterplanning. Non fixed experimental architecture, architectures relationship to
learning, culture and collective use.

1.3.1 Keywords

//Design

Easily Subdivided

Temporarily Occupied

Programatically Unstable

Social Infrastructure over Aesthetic Value
Buildings as Service, not Objects

//Engineering

IKEA + Minecraft + Urbanism

Self Planning

Structure lasts decades

Units last years or months

Machines constantly replacing parts

1.3.2 Relevance

This project contributes to architectural practice by proposing an alternative to housing-led,
profit-driven development in dense urban centers, framing architecture as an open system
capable of adapting over time. Societally, the project supports more inclusive and active city
centers by spatially enabling cultural, educational and shared programs within highly valued
urban areas.
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1.4 Scope & Limitations

This project investigates the Emmasingelkwadrant in Eindhoven as a test site for an open,
incomplete architectural framework that can counter dead zones, fragmented parcels and
socially homogeneous housing in dense inner-city areas. The scope is limited to architectural
and spatial strategies, focusing on building order, adaptability and mixed-use capacity rather
than fixed programs or finished forms. The project aims to develop a unifying system that
supports cultural, educational and residential (future phase) uses over time, informed by
Eindhoven’s culture of experimentation and making.

The project does not address policy, real estate economics or long-term user behavior in a
quantitative way. Testing is conducted through design iterations and scenario-based evaluation
rather than real occupancy data. By intentionally avoiding a finalized architectural object, the
project accepts incompleteness as a limitation and positions it as a core design principle.

1.5 Research Questions

Main Question

- How can an open ended architectural framework, based on a structural grid and a kit of
parts system, enable long term spatial adaptability, programmatic diversity and higher
urban density in high value, housing driven urban contexts, as explored through the case
of the Emmasingelkwadrant in Eindhoven?

Sub Questions

(Structure and System)

- How can a permanent structural grid and kit of parts system define a clear architectural
order while allowing flexible assembly, disassembly and reconfiguration of spaces over
time?

(Programmatic)
« How can the framework accommodate shifting cultural, educational and residential uses
without relying on fixed programmatic layouts?

(Time and Obsolescence)

«  How can processes of change, replacement and partial obsolescence be integrated into
the design through reversible systems and adaptable components rather than complete
redevelopment?



2. About the Site
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Located between Eindhoven’s historic centre and the former Philips industrial campus, the
Emmasingelkwadrant sits at the intersection of memory and reinvention. It offers an opportunity
to translate industrial narratives into new forms of public use, cultural production and social
infrastructure.

Recent demolitions have created large, open parcels that allow design at urban scale without
navigating restrictive pre-existing programmes. Current municipal proposals anticipate around
625 housing units in three phases on the former Philips HCZ/ Het Karkas site, revealing
development pressure.
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3. Methodology

This graduation project follows a design-driven research approach, where architectural
design operates as the primary tool to explore and test spatial, structural and programmatic
possibilities. Rather than aiming for a fixed solution, the project understands architecture as
an open-ended system capable of adapting over time. The methodology is therefore focused
on investigating how a consistent architectural framework can accommodate change,
negotiation and multiple forms of occupation within a dense urban context.

The outcome of this methodology is not a singular finalized design, but a coherent
architectural system supported by a set of spatial and tectonic principles. These demonstrate
how an open and incomplete framework can accommodate long-term change, support
diverse uses and remain relevant within evolving urban conditions. The final proposal
therefore acts as a manifestation of this system, rather than a fixed endpoint.



3.1 Method Flowchart

Contextual study

Urban study + Theoretical Grounding.
Analysis of city/ site & mixed-use developments, Identification of
recurring issues

Problem Framing

Translation of urban and social issues into architectural terms.
Clear design hypothesis and guiding theme + defining building typology & user group

Literature Study

Framework (Building and Urban Scale)+ Detailed Engineering /
Architecture (Building Scale) study w/ Case studies

Establishing Framework

Defining Building Order + Construction kit development.
Development of construction system

Prototype & iteration

Generation of multiple variations with series of spatial and
developed kit scenarios (not a single solution?)

v
Architectural Resolution
Framework as Final Project

-
Reflection
Evaluation & Research contribution + architectural stance
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3.2 The Programme & Users

Ahybrid system with temporary cultural,educational
spaces, flexible working, maker spaces, general
public infrastructure with housing (future phase)
as one component rather than the dominant driver.

Typological intentions include:

« Adaptability through modular floors, flexible
rooms, and convertible public spaces

» Coexistence of public and semi-public
functions, allowing cultural production,
learning, and everyday living to overlap

 Housing variety, including student units,
short-stay studios, young professional units,
and possibly intergenerational or special-care
apartments (concept)

« Anchoring the precinct with a civic node that
encourages collaboration between residents,
visitors, students, and cultural practitioners

s

Learning & Making
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Cultural Groundscape

climate layer

Urban mobility, Green +
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3.3 Guiding Themes
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4. Theoretical Framework

Overall, the theoretical research is structured into three main parts.

1. Framework (Building and Urban Scale)

This part focuses on developing a conceptual framework at both the building and urban
scales. It draws primarily from literature and precedent studies, many of which are
speculative or conceptual in nature. These visionary “blueprint” projects help establish the
foundational logic of the framework and strengthen the theoretical argument, effectively
functioning as a rulebook that guides the overall system.

2. Detailed Engineering / Architecture (Building Scale)

The second part examines the framework at a more detailed, technical level. It focuses on
architectural and engineering aspects such as modularity, adaptability, and building-level
systems. This research is grounded in indepth case studies that address specific programs
and contexts, with particular attention to the engineering challenges encountered in real
projects. The aim is to understand technical constraints, possibilities, and methods of
implementation.

For both parts, the research currently draws from the following case studies:
« Interaction Centre

« Ville Spatiale

« Archigram City London

- Potteries Thinkbelt

« Fun Palace

- Habitat 67

« Nakagin Capsule Tower, Tokyo

« Culture house Eemhuis, Amersfoort
- SESC Pompeia, Sao Paulo

« Centre Pompidou, Paris

- NEXT21 Housing, Osaka

« Frac Nord-Pas De Calais, Dunkerque

3. Design Language and Aesthetics

The final layer focuses on design language and aesthetic expression. This will be informed
by a broad range of works by architects such as Wes Jones, Bryan Cantley, and Neil Denari,
among others



4.1 Literature findings

/Generic, Specific and Polyvalent

Generic, specific and polyvalent describe different ways of relating a building’s permanent
structure to changing uses. Generic space is neutral and unnamed, focusing only on the
basic framework while leaving use open. It provides a common base that can support many
interpretations and remains stable even when functions change, as seen in large industrial
buildings that are easily reused. However, generic space is passive and does not actively guide
how people use it.

Source: (Hertzberger, 2015)

/Theoretical Models

Yona Friedman, in On Theoretical Models, says that mathematics cannot properly
describe the real world because it focuses on results rather than processes. He
explains that math works as a system of abbreviations for repeated actions, but it
fails to capture the unique details of how things happen over time. In a process, the
order of steps matters more than the final outcome, even if the result looks the same.

(Friedman, 2007) (Yiannoudes, 2013)

/Role of “Open Building” in achieving spatial adaptability

Open Building is based on creating a general superstructure that allows spaces to be rearranged
easily over time. The main goal is long-term adaptability of housing to respond to changing
social needs, even after the building is completed. This approach separates the permanent
collective structure, called the base building or support, from the infill, which includes individual

dwelling units.
Source: (Holtbernd) (Hertzberger, 2015)
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/Building Order

Building order is the consistent way a building is structured to give it a clear identity and
logical flow, created through self-chosen rules by the designer. Hertzberger describes it as the
building’s “architectural DNA,” giving it a stable character that stays recognizable even as its
function or user interpretation changes.

Source: (Centre, 2021) (Hertzberger, 2015)

/Construction Kit parts

Structuralist philosophy emphasizes Construction Kits and Work in Progress as ways to make
architecture logical, adaptable and open to change. Construction Kits are like toys with internal
rules that guide how parts fit together, similar to 19th-century Anchor stone sets or architectural

styles like Classicism and Modernism, where elements have fixed tasks.
Source: (Herdt, 2017) (Federico L. del Blanco Garcia, 2024)

/Rules of play to facilitate architectural freedom

In architectural structuralism, rules are not meant to limit freedom but to make freedom
possible. Freedom comes from choosing within a given set of rules, similar to how a game like
chess works. These rules create a framework that people can explore and use in different ways.
Open structures use simple rules that allow individual expression, like a grid-based city plan

where the overall system stays fixed but individual parts change.
Source: (Federico L. del Blanco Garcia, 2024) (Herdt, 2017)



4.2 Vision

The vision of this project is to propose an alternative to the Eindhoven Mega Proposal, which
aims to transform large parts of the city centre over the coming decades primarily through
housing-led development. Within this vision, the Emmasingelkwadrant is largely proposed
as a zone for high-end housing. In response, the project questions whether such a central
significant urban area should be reduced to an exclusive residential enclave catering only to a
limited demographic and income group.

Instead, the project argues for using the potential of the Emmasingelkwadrant to support a
broader and more diverse public, including creatives, students, young professionals, makers,
educators and local communities. Rather than creating isolated residential blocks, the proposal
envisions an open architectural framework that acts as a stage for public life, cultural production,
learning and collective occupation.

14



4.3 Design Vision

The abstract sketch is a composite exploration composed of both realised and unrealised
architectural projects that share a common thematic focus. By assembling these references,
the drawing investigates how a collection of architectural fragments can collectively form a
spatial system capable of adapting to different typologies and user needs.

15



The dystopian-leaning sketch draws conceptual influence from Cedric Price, Peter Cook and
Yona Friedman, particularly their ideas around cybernetics, open frameworks and responsive
systems. These ideas are further complemented by the architectural language and aesthetic
sensibilities found in the work of Wes Jones, Bryan Cantley and Neil Denari.

16



5. Case Study Findings

The selected case studies collectively reframe architecture as a dynamic system rather than a
fixed object. Fun Palace and Potteries Thinkbelt introduced cybernetic, kit-of-parts logic where
useiscontinuously negotiated rather than predetermined. Yona Friedman’s Spatial City proposed
separating permanent structural infrastructure from a user-defined spatial layer, while Plug-In
City and Nakagin Capsule Tower demonstrated the technical possibility of distinguishing long-
life structure from short-life inhabitable units. Habitat 67 showed how modular construction
can achieve density without sacrificing spatial quality, and the Inter-Action Centre grounded
these ideas at a community scale through lightweight, user-appropriated architecture. Together,
these precedents establish three core principles that underpin this project: architecture as
framework rather than finished object, adaptability through the separation of permanent and
temporal systems, and time as a fundamental design parameter.

/Fun Palace & Potteries Thinkbelt: Indeterminacy and Architecture as System
(Centre, 2021)

/Spatial City: Structural Framework and User Agency
(Friedman, 2007)

17



/Plug-In City, EXPO 70 & Nakagin Capsule Tower: Modularity and Temporal Systems

/Habitat 67 & Expo 70: Density, Modularity, and Spatial Quality

—

/Interaction Centre: Adaptability at the Human Scale
(Herdt, 2017)
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6. Research By Design
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6.2 Matrix- Grid Comparison

Variations in grid dimensions and structural logic were examined to establish a base framework
capable of accommodating change. This framework was then tested through different module
assemblies and spatial scenarios, ranging from open and collective conditions to more controlled
and cellular arrangements.
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6.3 Inferences

The design exploration resulted in the selection of a 3.6 x 6.6 m primary grid, as it demonstrated
the highest capacity to accommodate both subdivision and aggregation without losing spatial
clarity. The dimension allows smaller units to function independently while also enabling
multiple modules to combine into larger spans, making it suitable across cultural, educational
and performative programs. In vertical distribution, a flexible height system based on 3.6 m
increments (3.6 m, 7.2 m,+) was adopted, allowing for vertical variation through double-height
spaces, partial slab removals, and insertions. This sectional flexibility proved essential in
supporting different spatial intensities, from open collective environments to more controlled
and enclosed conditions.

Acrossscenariotesting,the framework consistently showedastrong capacity forreconfiguration,
where the same structural system could support multiple spatial arrangements without requiring
fundamental changes to the primary structure. The distinction between permanent elements
(structure and cores) and temporary components (modules, partitions, facade systems) further
reinforced the system’s adaptability over time. As a result, the chosen grid and structural logic
operate not as a fixed solution, but as a stable yet open framework, capable of accommodating
programmatic shifts, varying spatial needs, and incremental transformation.

20



21

6.4 Design Explorations- What Stays & What Changes

P

The exploration distinguishes between elements that remain stable over time and those that
are intentionally open to change. The primary structural grid (3.6 x 3.6 m), vertical cores and

main load-bearing system are treated as permanent, establishing a consistent spatial and
structural framework.



6.5 Criterias & Qualities for evaluation

The exploration was evaluated through a set of criteria addressing construction logic, spatial
hierarchy, performance, and long-term adaptability. The framework establishes a coherent
spatial order and supports a range of atmospheric conditions without requiring constant
structural modification.

+ How to build?

- Hierarchy

«  What kind of atmosphere does it produce?
« Spatial order

- How does it perform?

- Time based adaptability

- Accessibility of modification

- Degree of program replaceability

« Structural redundancy



7. Area Programming

The two primary land parcels are assigned distinct typological functions based on their size,
position and suitability within the urban context. The larger parcel accommodates the cultural
and educational program, while the second parcel is designated for housing for the second
phase of the project. This distribution responds to both spatial capacity and urban relevance.
Following general buildable area guidelines in Eindhoven, each typology is further developed
with specific area allocations.

Area Specifics

Land Parcel | Modern dense cultural projects

32,000 Sgm approx. 40%-70%

Possible Built Ground Cover Open Spaces

17,000-22,000 Sgm 10,000 Sgm

Cultural + Edu Land Pacel | 32,000 Sqm

Public Semi-Public Semi-Public/ Private
60% 25% 15%

large exhibition halls workshops educational studios
public foyer maker labs experimental theater
event halls experimental galleries media labs

maker spaces seminar rooms material labs
Eateries design labs advanced spaces?
urban plaza connections collaborative working spaces Offices

small auditoriums
research labs

flexible cultural programs
terraces

gardens

open framework spaces

Area Specifics

Land Parcel I Modern dense Housing projects

9,700 Sgm approx. 50%-60%

Possible Built Ground Cover Open Spaces

5,800 Sgm 3,900- 4,700 Sgm

Housing Land Pacel Il 9,700 Sqm
Student Dorms 40%

Studios 30%

Shared 10%

Common/Amenities 10%

Services 10%



7.1 Spatial Order

Experimental
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Material
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Research .
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Large
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Design
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i Maker
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Rooms ’

Public

Flexible
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working
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Experimental
Galleries

Public Foyer
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8. Climate Study

/Climate Study for Site Analysis

8.1 Temperature profile

Eindhoven has an Oceanic climate also known as a temperate maritime climate. It has mild
summers and cool winters but has long heating season.




8.1.1 Strategies

[/Winter

Maximize Solar Gain: Orient key spaces south-facing, Allow deep sunlight penetration into

interiors. Prioritize indoor activity spaces. Protect from Wind Exposure: Shield public spaces
from cold winds.
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/Summer

Enable Cross Ventilation: Design for airflow through spaces. Expand into outdoor and

semi-outdoor areas. Allow spaces to spill out and adapt. Design for social interaction and
occupation outside.
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8.2 Sun Path

Summer solstice (Jun 21) == \Vinter solstice (Dec 21)

- =& - Equinox (Mar/Sep 21) Lat 52°N

8.2.1 Strategies

/Winter

27

Maximize southern exposure along Emmasingel edges: Orienting the primary inhabited
spaces towards the south and southwest edges of the block to capture low-angle winter
sun to ensures that the most frequently used spaces receive direct sunlight during limited
daylight hours. Using voids as solar collectors. Locating service spaces, circulation, and
storage along the colder north edges.
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/Summer

- Shading of south facades: Incorporating horizontal shading devices such as overhangs and
balconies on south-facing facades. Activating semi-open spaces: Extending program into
shaded transitional spaces such as arcades, galleries, and terraces. This allows occupation
to shift outward during warmer periods.

28



8.3 Wind

8.3.1 Strategies
/Winter

« Orienting primary inhabited spaces toward the south and southwest edges of the block
to maximize exposure to low-angle winter sunlight, ensuring the most frequently used
spaces receive direct sunlight during limited daylight hours. Minimal exposed facades on

the windward (northwest) side to reduce heat loss and shield from prevailing cold winds.
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/Summer

Aligning openings and internal voids with prevailing southwest winds to enable cross-
ventilation. Courtyards must function as ventilation chimneys to extract heat. Adjustable
shading devices on south-facing facades.
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8.4 Inference

/Site Analysis Inferences

Minimal NW exposed Facade

Minimizing direct solar gain E

Orienting the primary inthabited spaces towards the

05:21

Taller volumes fromN to S

ervice spaces, circulation, and storage along the
colder north edges

Minimizing direct solar gain E

08:41

south and southwest edges of the block

12:00
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9. Kit of Parts

/Initial idea of Kit of Parts

The kit of parts is the most crucial aspect of this proposed framework. Each component is
designed to fit within the grid and facilitate reconfiguration within the system. The kit of parts
in this project includes modules, floors and ceilings designed as cassette systems to integrate
electrical and plumbing services, as well as allow for additional reinforcement if required, stairs,
facade modules, cores, structural support elements.

32
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9.1 Module in-fills
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/Tests: Different types of modules were designed, each with a distinct capacity for
reconfiguration. While all follow the same underlying logic, each type adapts differently based
on functional requirements. One module allows reconfiguration on all sides, another enables

internal subdivision both vertically and horizontally. A lab specific module is designed as a
compact, fully integrated unit.



9.2 The Facade Idea
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/Tests: As this project is primarily a study of possibilities, the next step is to further investigate
how the building can remain relevant under changing scenarios, contexts and environmental
conditions over time. For the graduation project, it is assumed that each side of the building

is exposed to different climatic conditions and therefore requires distinct environmental
responses.
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9.3 Kit of Parts from Case Studies

Each of these chosen case study have some interesting structural elements used for a certain
kind of a purpose. The idea was to take inspiration or just take those kit of parts as it is. These
brought together have an ability to create a very strong core of the project and at the same
time gives a strong possibility to reconfigure the spaces within the framework.
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|.M.Pei's Javits convention centre

Module Connection

3d joint system by Konrad Waschsmann
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Exoskeleton Bracing

Stadt Ragnitz by Eilfried Huth & Gunther Domenig

Main Truss

The Centre Pompidou by Richard Rogers &
Renzo Piano

i

1r1 odatric grid with thermal and acoustic modulators
&, B light and heat baffles and refleclors

¢ stretched plastic and foil screen

D acute sound baftles

Facade Clip on system

Cedric Price’s adaptable prototype concept
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9.4 Kit of parts assembly
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As a preliminary study to test the overall feasibility of the structural system, each
component of the kit of parts is assembled through a clear logic of structural stability
while simultaneously allowing flexibility in the spatial configurations generated within the
framework.
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The system includes a primary exoskeleton composed of large, deep beams and bracing
elements, which act as the main vertical support and replace conventional columns. This external
structure is connected through horizontal cassette slabs, which also create opportunities for
use as free-flowing circulation corridors. With a clip-on facade system is applied to the exterior.
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10. Design

10.1 The ExoSkeleton

Il [[T] [ [T 1] [ [T 1] ] [TT]
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The idea to consolidate all load-bearing into a perimeter exoskeleton is both a structural and a
spatial argument. By placing vertical columns, horizontal beams, and diagonal braces entirely
on the outer envelope, the interior is freed from any structural obligation allowing it to be
subdivided, opened, or left empty without touching the frame. This perimeter strategy also
maximises the lever arm against lateral forces, allowing clear interior spans. The consequence
is a building whose interior has no predetermined layout, and no reason to have one.
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Floor loads travel via beams into columns. Wind load enters via floor diaphragm. Only one One diagonal carries tension only. The other is passive.
Columns carry it to foundation. diagonal brace activates in tension. Roles reverse The other is passive. This allows slender, efficient section
when load reverses. sizes.

Each element carries a specific load condition. The vertical columns absorb compressive forces
from the floors above and channel gravity to the foundations. The horizontal beams collect
floor loads through bending and shear, while acting as chord elements that distribute lateral
forces across each floor plate. The diagonal cross-braces resist wind and lateral loads through
tension, only one diagonal engages at a time, switching roles as the load direction reverses.
This tension-only logic allows the braces to remain slender, contributing to both material
efficiency and the visual lightness of the frame. Structurally, the result is a redundant system
with multiple parallel load paths. Spatially, it is a clear interior uninterrupted by the logic of how
the building stands.
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10.2 Structure Elements

4

Corrugated Steel Plate Concrete
IPE270

Warren Truss

(CDO
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Column Truss Facade Clip On Double Glass Wall Truss T Beam Service Panel Flooring Exo Skeleton Module Cassette Module Cassette
w/ Rail Frame Duct Wall Panel Floor Panel

Each of these individual elements has a distinct role within the overall system. Rather than
operating independently, they are designed to support one another structurally and spatially,
forming a coherent framework. Together, they generate spatial conditions both within
the modules and in the spaces between them, allowing the system to produce adaptable
environments inside and around the structural order.



10.3 The Module
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The design of the module elements is inspired by a simplified 3D connection joint system
developed by Konrad Wachsmann. The core principle of this joinery lies in its ability to interlock
components on multiple sides, enabling stable and flexible spatial connections.

This principle is adapted and reinterpreted for the module system, where the same logic is
applied along the edges of each component with specific modifications to suit the architectural

framework.
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10.4 Structure Fragment
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The assembly of the kit of parts is one of the most important aspects of the project concept. It
defines the spatial conditions generated within the framework and also determines the potential
for future modifications within its defined limits. In doing so, it maintains structural integrity
and functional performance while allowing for controlled adaptability and change over time.
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The system also allows users to reconfigure the facade at an external level, responding to
climatic conditions, functional requirements and aesthetic preferences. This enables the facade
to evolve over time, ensuring both environmental responsiveness and spatial variation within
the same structural framework.
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10.5 Structure fragment details

Waterproofing

Corrugated Steel Plate Concrete

Insulation, aluminium panel

UNP 280 Sy

IPE270 - .

Waren Truss - /_OL

Wall truss o

Insulating Glass

A detail of connection of the massive external columns with the
internal main truss holding the roof of the building block.

Facade Clip on V1

Facade Panel Clip on Rail

N
-

T Beam O) f

Corridor Floor Paneling

Column .

A detail of the connection of the steel column with the internal
corridor with the external facade layers showing the frames,
truss and facade clipons



10.6 Structural Framework

e

The graphic above illustrates the overall structural framework as a mass on the site. It represents
only the primary structural system, without any internal spatial infill or programmatic definition.
This diagram highlights the framework in its most open condition, emphasizing its capacity to

act as a neutral structural base.
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10.7 Section
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The section illustrates the spatial logic of the project, showing how different spaces are
arranged and how each structural element performs, interacts, and supports the others. The
building is divided into multiple masses, reflecting the intention to break it down into smaller,
manageable units.
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This approach directly addresses obsolescence- smaller divisions allow functions to be
assigned more flexibly and each block can operate independently within the overall framework.
As a result, if one or two blocks become non-functional, they do not significantly affect the
others, preventing the entire system from becoming obsolete.
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10.8 Scenarios

The scenarios are depicted in section, highlighting the transformation of internal spaces
within the fixed limits of the structural framework. A constant condition across all cases is
the primary framework itself, which remains unchanged, while the internal modules adapt
according to the needs and requirements of different users.

For the purpose of this study, three main scenarios were developed: Dense, Semi/
performance, Open scenario case. These were selected specifically to test both the limits and
the potential of spatial reconfiguration within the system.
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10.9 Plan

Phase/lf

Phase Il / 1 | 1] 5 . ~— /
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Site Plan: Emmasingelkwadrant

10.9.1 Proposal

This plan explores the distribution of massing across the selected site as an initial test of how
the structural framework can be positioned within the site conditions on the two land parcels,
with the housing in future phase Il. The placement of these framework blocks is informed by
climatic analysis, allowing orientation strategies that maximise environmental benefits such as
sunlight access, wind response and shading conditions.

At the same time, the study ensures that the proposed massing is not isolated from its
surroundings but instead integrates with the existing urban context. Through this approach, the
framework is tested both as a spatial system and as an urban instrument, capable of adapting
to environmental forces while maintaining a coherent relationship with the surrounding fabric.
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10.9.2 Plan

.....

The plan reflects the orientation of the building masses, which is determined by insights derived
from the climatic analysis. Each block is connected across multiple floors through external
bridges, ensuring continuity, accessibility and spatial integration across the framework.
Between and around the blocks, transitional spaces are introduced as semi-covered, covered
and green corridors, enhancing both spatial quality and environmental performance. These
zones act as climatic buffers while also supporting informal occupation and movement.
Furthermore, the landscape design is informed by the same climatic considerations, with the
intention of creating softer, more permeable spaces between and around the blocks.
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10.9.3 Functions

Philips Stadion|

™

> Towards
Strijp-S

Eindhoven Centraal

For the purpose of the graduation project, this concept is explored through a mixed-use
configuration of building blocks, incorporating educational, cultural and commercial functions.
The project operates as an exhibition of potential uses within the framework, demonstrating
how different programs can exist independently while also coexisting and interacting within
the same structural system.
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10.9.4 Floor Plan

—

Plan G+1

The plan reflects the orientation of the building masses, which is informed by insights derived
from the climatic analysis. with the intention to demonstrate how reconfiguration occurs within
each framework block, allowing different spatial organisations to emerge while maintaining a
consistent underlying engineering logic.

Each mass can be read as a variation of the same structural system, where changes in module
sizes and internal configurations generate different spatial conditions. At the same time, the
framework maintains a continuous relationship with the surrounding landscape, enabling
informal activities to take place around and between the blocks. This creates a fluid transition
between interior and exterior spaces, reinforcing the permeability of the overall system.
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10.10 Scenarios (Zoomed)
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/Educational: Within this configuration, certain modules retain the full 7.2 m height to accommodate shared and collective
spaces, while other areas are organised at a 3.6 m height to support more specific functions such as classrooms, laboratories
and meeting spaces.
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/Commercial: Compared to the other cases, this configuration demonstrates the capacity of the system to be subdivided into
smaller spatial units, accommodating functions such as offices, huddle spaces and meeting rooms. The spatial organisation
predominantly operates at the 3.6 m module height, enabling a more compact and efficient distribution of workspaces within
the structural framework.
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/Cultural: In this scenario, selected areas are organised with a 7.2 m height to accommodate double-height studios and shared
gathering spaces, while other zones operate at a 3.6 m height to support more focused functions. This configuration allows the
framework to be adapted into studios, workshops, and common meeting spaces.



/Housing: The graphic above shows the housing module. Although this module has not been
developed in detail within the scope of the graduation project, it is presented as a conceptual
extension to demonstrate that the same framework logic can also accommodate residential
functions.
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10.11 Architectural Imagery

Architectural Imagery_ Expression
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10.12 Models
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11. Conclusion

The project explored how architecture in high value urban, high end urban contexts

can move beyond fixed development models by operating as an open and adaptable
framework. Through the development of a structural system combined with the possibility
of reconfiguration inside and also on the exterior level, the project demonstrates how
architecture can support long term spatial and programmatic change without requiring
complete redevelopment. Rather than designing a finished object, the proposal approaches
architecture as an evolving system capable of accommodating the possibilities of changing
cultural, educational, commercial, etc. uses over time. The design reflects the architectural
ambition of creating a legible structural order while simultaneously allowing flexibility,
reversibility and multiple forms of occupation within it. Technically, the project studies and
investigates how modular assembly systems, adaptable and layered construction strategies,
can enable change to occur in a physically realistic manner instead of remaining purely
conceptual.

The project “The Emmasingel Construct: An Open Framework” concludes that long term
adaptability can be achieved through the separation of permanent and temporal systems, By
establishing a fixed structural framework and combining it with reconfigurable infill modules,
fagade systems, the proposal allows different forms of occupation and transformation to
occur over time within the same architectural order. Through varied scenario based testing,
spatial studies and structural prototyping, the project demonstrated that adaptability is quite
effective when openness and occupation can co exist rather than in extreme conditions of
complete irrelevance or complete saturation. The study therefore argues that architecture
should not be conceived as a static and finalized product, but as an open ended framework
capable of continuous evolution.

11.1 Implications and Recommendations

The project highlights the growing relevance of open ended flexible architecture within
contemporary urban development. As cities increasingly prioritize efficiency and fixed
models, the ability for buildings to evolve over time becomes increasingly important socially,
economically and environmentally. The proposal suggests an alternative idea in which
architecture acts as a long term infrastructure capable of supporting changing users, uses
and spatial requirements without demolition or large scale replacement. The study also
indicates the importance of integrating adaptability at multiple levels, including structure,
internal modules, services, fagade layers, etc. Future research could investigate material
systems, circular construction methods and adaptability in greater depth to support long
term reconfiguration and shared occupation within urban frameworks.



11.2 Reflection

Throughout the process, the project evolved from initially conceptual exploration of flexibility
toward a more technically grounded investigation into physically constructable adaptability.
Initial stages focused heavily on theoretical references and building principles, while later
stages concentrated on developing structural systems, details and configurations. The use
of scenarios based sections and elevations, prototyping, models, rule based spatial studies
proved valuable in evaluating how the framework performs under different conditions of
occupation.

One of the key reflections from the process was the realization that flexibility alone does not
automatically produce meaningful architecture, adaptibilty requires certain structural logic,
environmental considerations and carefully designed spaces. While the project establishes

a strong conceptual and spatial framework, certain aspects such as detailed material
exploration and improving the architectural qualities within the framework remain open for
further development.
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13. Appendices

/Project Phasing

Nov

Dec

Jan

Contextual Analysis

City and site analysis to identify recurring issues in mixed-use development

Issue Identification & Problem Definition

Translating urban and social issues into a clear architectural concept, defining the design
hypothesis, typology, and user group.

Theoretical Positioning

Urban-building scale framework with detailed architectural and engineering study, supported
by case studies.

A1

Feb

Mar

Apr

Research by Design/ Design Studies

Design Framework Development

Defining building order and developing the construction kit and system.

Prototyping & Iterative Exploration

Generating multiple spatial and construction-kit & testing scenarios rather than a single fixed
solution.

A2

May

Jun

Contextual Design

Architectural Synthesis

Framework presented as the final project.

A3

Final
Reflection & Evaluation

Assessment of research contribution and articulation of an architectural stance. Ad




V1. DATA MANAGEMENT CHECKLIST

Instruction

This checklist is relevant for all graduation projects of the Master AUBS. The form is intended to
highlight common aspects of graduation projects that require particular attention with regard to plan-
ning the research and data management. Relevant information and supplementary sources regar-
ding each question are provided below each question.

With this checklist, the faculty wants to avoid that students unexpectedly find themselves in complex
and stressful situations, in which ethical or privacy matters and/or other laws and regulations beco-
me an issue. In projects involving humans, certain types of data processing increase the risks to the
human participants: planning such projects requires additional evaluations and advice from universi-
ty staff before ethical approval can be received and the project can begin. In the case of a graduation
project, obtaining additional advice or permits may delay the project with an extra education period or
semester. To avoid this, it is recommended that students set up a graduation project with a low level
of risk. Therefore, all students have to check their risk, by completing this checklist before their A1.

The first section of the checklist (A) should be completed by all students, together with their supervi-
sor, during the planning of the graduation project, before the A1. It does not need to be submitted to
anyone for review or approval. Please consider questions 1 to 3 carefully in relation to the intended
graduation project, and answer with ‘yes’ or ‘no’.

The second section of the checklist (B) should only be completed if the graduation project involves
working with data from human participants. In that case, the student and their supervisor must apply
for and receive ethical approval from the Human Research Ethics Committee (HREC) before the
project can begin (see the paragraph '‘Explanation and follow-up’ after the questions). The student
can submit the application to the HREC, but the supervisor is responsible for making sure that the
project is compliant with relevant privacy regulations and ethical policies.

Section A. General considerations yes | no

1. Is the graduation project conducted as part of an internship (at a company), or as
part of a research project at TU Delft?

If a student’s graduation project is conducted at a company or as part of a research J
project at the university, questions of data ownership and intellectual property rights
need to be addressed in a written graduation or internship agreement before the pro-
ject begins. Student and supervisor should consult the Intellectual Property Rights of
Students webpage. Additional information can also be found in the Extended Personal
Research Data Workflow. If applicable, complete the Confidentiality Agreement.

2. Does the project involve conducting (part of) the research outside the Netherlands?

Students who intend to travel abroad (even to other EU countries) for study, exchan- \/
ge, research, internship, or graduation project purposes need to follow the Travel
Safety Protocol. This includes attending a mandatory Travel Safety Training Session:
see the Disclaimer.

3. Will the research involve processing data from humans, such as running a survey,
conducting interviews or workshops, collecting data through social media or internet
forums, or re-using existing datasets about humans provided by a third party? (If ‘yes’,
see follow-up questions 4 to 13 in Checklist B.) \/

Students who work with data from human participants must complete the next section
and apply for and receive ethical approval from the Human Research Ethics Commit-
tee (HREC) before conducting the research.




Section B. Extended risk factors (only if question 3 has been answered with ‘yes’.)

yes

no

4. Will the project involve participants who may be considered vulnerable, such as the
elderly, refugees or asylum seekers, ethnic minorities, patients, or people with disabi-
lities?

Participants who may suffer very adverse consequences (for instance, due to discrimi-
nation) if their personal data became publicly available can be considered vulnerable.

5. Will the project involve participants who cannot themselves give informed consent
for taking part in the project, but for whom consent must be obtained from a legal
guardian?

Participants who cannot give informed consent can include, for instance, children or
participants with intellectual disabilities, mental disorders, or dementia. Such partici-
pants are also considered vulnerable in the context of the General Data Protection

Regulation (GDPR).

6. Will the project involve processing any of the special categories of personal data
below?

- Race

- Ethnicity

- Criminal offence data

- Political opinion

- Union membership

- Religious or philosophical beliefs

- Sex life and/or sexual orientation

- Health data (including measurements such as heart rate)

- Biometric or genetic data (including fingerprints, iris scanning, facial recognition)

The General Data Protection Regulation (GDPR) defines a stricter rules for proces-
sing special categories of personal data. If it is necessary to process these data in a
project, it is it is important to provide additional safeguards.

7. Will the project involve processing personal data that could be considered sensitive,

such as the ones listed below?

- Information about a person’s income, debts, or other payments

- Information about a person’s (un-)employment status

- Information about a person’s performance at school or work

- Information about relationship problems or (gambling) addiction

- Information about poverty, domestic violence, or youth welfare/social work involve-
ment

Some types of personal data are considered sensitive, because they can have a high
impact on the privacy of the data subject if other persons gain access to these data.
Sensitive personal data should only be processed if necessary: in such cases, additio-
nal safeguards need to be put in place.

8. Will the project involve processing video-recordings, or photographs of partici-
pants?

TU Delft considers photographic and video-materials of research participants to be
sensitive personal data. If such data need to be processed, additional safeguards
must be put in place.




Section B. Extended risk factors (only if question 3 has been answered with ‘yes’.)

yes

no

9. Will the project involve sharing or transferring personal data between multiple
partners or collaborating organisations involved, such as between TU Delft and an
internship company?

According to privacy law, sharing personal data between organisations requires a
privacy agreement to be in place: setting this up takes time, and requires support from
additional university staff. Furthermore, personal data sharing can potentially expose
research participants to different types of risks: these risks must be considered in the
ethical application.

10. Will the project involve deception, or covert observation of participants?

In some types of research, obtaining informed consent for processing participants’
personal data is not an option: for instance, if the research involves deception, or the
research is covert (conducted without participants knowing about it). In such situati-
ons, the steps to mitigate risks to participants are important, and an alternative legal
basis for processing the participant’s data needs to be established with the help of
additional support staff.

11. Will the project involve working with social media data?

Social media data are personal data, but since it is usually not possible to ask for
informed consent for processing social media data, another legal basis for processing
the participant’'s data needs to be established. Processing of social media data also
involves legal considerations related to terms of use of data from third-party platforms:
therefore, research with social media data requires expert support on privacy, ethics,
and legal matters.

12. Will the project involve using learning algorithms or other Al to analyse, combine,
or otherwise process data from participants?

The use of Al in research involves many considerations in terms of data protection,
ethics, security, and intellectual property: for more information, see TU Delft’s Instructi-
ons for use of Generative Al.

13. Will the project involve participants who are based in a country or countries outsi-
de of the EU?

Students affiliated with TU Delft must comply with Dutch and EU regulations of per-
sonal data processing (GDPR). Furthermore, the student and their supervisor must
make sure that the research complies with local (privacy) legislations of any foreign
destinations. Additional support from an external (local) expert may be required.

Explanation and follow-up

If you have answered ‘no’ to all questions 4 to 13, your project is likely to be considered low or mini-

mal-risk: see the paragraph ‘Projects with minimal or low-risk' on the next page.

If you have answered ‘yes’ to one or more of the questions 4 to 13, your research likely involves
extended or high risks to participants, according to the General Data Protection Regulation (GDPR)
and TU Delft's privacy and ethical policies: for information regarding such projects, see the para-

graph ‘Projects with extended or high-risk’ on the next pages.
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