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The Faculty of Architecture at the University of
Innsbruck initiated an annual PhD Symposium,
open to all enrolled UIBK architecture PhD
students. The symposium provides a platform for
students to showcase and discuss the current
status of their research. Participants presented
their work on a poster display and gave a 5-10
minute oral presentation, followed by a discussion
of their research approaches led by the scientific
committee and guests. The event is open to all
faculty, staff, and students.
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09:15 - Session 1 Moderator: Layla van Eilen

Geerg Grasser: From Failure To Functional
Superviser: Marjan Collefti

Fereshteh Khojastehmehr: Self-Organized Spatial Structures
Supervisor: GUnther H. Filz

Mohammad Hassan Saleh Tabari: Heuristic Lightweight Crofting
Supervisor: Ginther H. Filz

10:30 - Session 2 Moderator: Andreas Kémer
Haocyi Chen: Materia
Supervisor: Claudia Pasquero, Marco Poletto
Anna Arlyapova: The Concept Of The New In Architecliure
Supervisor: Peter Trummer
Yigun Wang: Mediating Hyperobjects
Supervisor: Peter Trummer, Ann Forsyth (Harvard GSD), Xinghua Lu
(Tongiji University)

11:45 - Session 3 Moderator: Peter Massin

Vadim Smakhtin: Aesthetics As A Protocol
Supervisor: Claudia Pasquero

Peyman Esmaeelpour: City As An Accumulation Of Miniature Structures
Superviscr: Peter Trummer

Oliver von Malm: Design Innovgation For Informal Settlements
Supervisor: Karolin Schmidbaur, Stefan Holst

13:45 - Poster Session mederator: Rupert Maleczek
Santosh Kumar Ketham: Adaptive Architecture And Urbanism
Supervisor: Marjan Colletti
Ugochukwu Franklin Eze: Citiness Of Lagos
Supervisor: Andrecs Flora, Miro Roman
Daria Smakhtina: Interspecies Architecture
Supervisor: Marjan Colletti
Natalia Pidrecka: Advancing Biofabricated Architecture
Supervisor: Barbara Imhof
Kilian Baver: Additive Inherencies
Supervisor: Marjan Colletti
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FROM FAILURE TO FUNCTIONAL

3D printing between academic experiment and industrial application

Georg Grasser
Supervisor: Prof. Marjan Colletti
department of experimental architecture | building design and construction

Large scale 3 D printing is becoming increasingly relevant in architecture and industry, with early
efforts largely centered on 3D printed concrete due to its strength and durability However,
concrete’s high carbon footprint has raised environmental concerns, prompting a search for more
sustainable alternatives The University of Innsbruck’s spin off, incremental 3 d, has been
developing techniques to enhance process stability with concrete now, a growing emphasis on
bioplastics, recycled composites, and biodegradable materials signals a shift in material
innovation and brings new challenges In response to resource limitations and environmental
pressures, this research investigates a broader range of materials and processing methods that
promote sustainable resource use While recycled, natural, and upcycled materials are becoming
more accessible, critical lifecycle factors including durability, maintenance, recyclability, and
overall resistance demand further study to maximize their potential in construction applications
In large scale 3 D printing, each material’s properties are crucial in meeting specific design and
performance requirements This research emphasizes the integration of advanced computational
techniques to manage localized print parameters such as layer width, height, speed, and additive
use enabling precise control over material behavior and design outcomes By carefully managing
these variables, 3D printing can achieve customized structures that meet aesthetic and functional
needs while reducing material waste This project aims to optimize material efficiency in large
scale additive manufacturing by enhancing precision and minimizing failure rates, ultimately
evaluating the broader impacts of these strategies on sustainable construction practices.
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SELF-ORGANIZED SPATIAL STRUCTURES

Exploration of Naturally Curved Patterns in Bending and Torsion Active Lightweight Structure

Fereshteh Khojastehmehr
Supervisor: Prof. Glinther H. Filz
Institute of Design, LSU Lightweight Structures Unit

Flexible grid structures are considered efficient structures due to their form, structural
performance, and low material consumption. For many years, the search for optimal structural
forms of elastic grids has been mainly based on repetitive patterns with changing boundary
conditions and cross-section of the grid by multi-layer lattices. In our research, we have shown
the potential of applying twist in elastic structures to increase the design freedom to achieve self-
organizing forms. Unlike the common grid structures that usually have a constant surface
thickness, the depth of our structure varies by rotating the profile of the strip along its
longitudinal axis. Twist allows for a smooth transition from one pattern type such as geodesic to
another such as asymptotic with a 90° rotation of the flexible strip profile. In this paper, we
compare a simple grid with three different patterns - asymptotic, geodesic, and their combination
by twisting the strip profile - from architectural aspects such as density, view, shadow, pattern,
and structural aspects, including the deflection of the structural form. Considering the material
behavior and introducing bending and twist as the actuators of the self-forming process, the
resulting grid structures are naturally formed, provide highly variant options for design and in
some cases show structurally well performing results. This approach promotes the use of elastic
grid structures making them viable options in multi-objective architectural design.



W universitat
UIBK PhD Symposium 29.11.2024 M innsbruck

Selen Taberi

SELF-ORGANIZED SPATIAL STRUCTURES

Exploration of Naturally Curved Patterns in Bending and Torsion Active
Lightweight Structures

A
Universitat innsbruck
Institute of Design, LSU Lightweight Structures Unit

BA MA Fereshteh Khojastehmehr
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HEURISTIC LIGHTWEIGHT CRAFTING

An augmented computational framework for creatively designing while intuitively making

Mohammad Hassan Saleh Tabari
Supervisor: Prof. Glinther H. Filz
Institute of Design, LSU Lightweight Structures Unit

Architects have always been concerned with adaptation, which involves selecting behaviors in
response to change. Adaptive systems are open-ended systems working overtime with an
evolutionary procedure to fit with dynamic changes. In design-space exploration, designers seek
adaptability in both the design output and the design process. Adaptation in design outputs
involves ensuring compatibility with the context, while adaptation in the design process entails
adjusting the design based on findings. Adaptability can serve various target goals, depending on
the design perspective, such as sustainability and economics. Designing a feasible spatial
structure demands a combination of analytical evaluation and exploration of geometric design.
Yet, considering geometry in such structures' design necessitates intricate mathematical
computations. More specifically, the design of these structures is intimately tied to form-finding,
a method that determines the complex geometric shape of a structure. Bird nest structures are
examples of lightweight structures in nature. Based on what we may call intuition they integrate
material properties and geometry in craft. While the birds® nest may seem chaotic and randomly
assembled, investigations illustrate the fact that there is topological rules applied on the spatial
structures they built. The adjustment of the structural pattern topology assets birds to adopt their
nest to environmental conditions such as resistance against wind and rain. This project developed
an intuitive design exploration and implementation inspired by weaverbirds nest-building to
reach adoptive design. By studying the decision making of Weaverbirds during their nesting, we
developed a learning algorithm to assist designers in design exploration through its intuition.
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MATERIA

Innovating Material Ontologies through Design Systems

Haoyi Chen
Synthetic Landscape Lab
Supervisor: Prof. Claudia Pasquero, Dr. Marco Poletto

This research explores the transformative potential of Ulva algae within urban ecosystems
through an innovative design system that integrates biological intelligence (BI), artificial
intelligence (Al), and digital fabrication. Grounded in second-order cybernetics, the study
unpacks materia into three interdependent layers—Material, Materiality, and Material Systems—
revealing algae’s potential to reshape ecological and social practices. Utilizing design as a
recursive process, this framework positions algae as a regenerative agent rather than mere waste,
contributing to a circular urban ecology. By converting algae into carbon-capturing bioplastics,
urban products, and adaptive materials, this system aims to realign human intervention with
natural cycles. Key case studies and design prototypes demonstrate a participatory approach that
expands ecological awareness among nondesigners, enabling communities to engage directly
with sustainable design practices. Through the proposed system, Ulva algae becomes a conduit
for rethinking material cycles, encouraging collective responsibility and fostering new urban
ecologies that are adaptive, resilient, and sustainable.
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THE CONCEPT OF 7HE NEWIN ARCHITECTURE

On the case study of works by Rem Koolhaas

Anna Arlyapova
Faculty of Architecture / IOUD
Supervisor: Prof. Peter Trummer

Research explores the origins of architectural form and how the effect of novelty in the context of
architecture is created. Building on philosopher Boris Groys’s idea about *The New*, who
introduces the concepts of “cultural archives” and “present” (or “profane”) and argues that on the
intersection of these two worlds innovation can emerge. By translating this idea into the
discipline of architecture, research is testing a hypothesis, that novelty in architecture emerges
on the border of the “architectural archive” and the world of objects existing outside of it.
Manipulating objects from outside of the discipline into interacting with the “architectural
archive” and putting them into the context of architecture could potentially lead to the generation
of the new. In this research, this theory is exemplified on the case study of Rem Koolhaas’s work.
Incorporating Donna Harraway’s concept of situated knowledge, this research explores the
multiplicity of “architectural archives” in space and time as a decentralized network, enriched by
varied perspectives that challenge traditional hierarchies. Rosi Braidotti’s concept of becoming
introduces a view on these archives as dynamic and evolving, in a state of constant
transformation. Braidotti’s posthumanism and non-linear perception of time further deepens the
exploration, highlighting how architectural innovation thrives on a cyclical, layered temporality,
rather than a linear progression. Besides that, the study aims to illuminate the strategic role of
the architect as a mediator, actively selecting and valorizing elements from the profane to fuel
architectural innovation.
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MEDIATING HYPEROBJECTS

Transforming Toxic Liquid into “Hyper Landscape Cyborg”

Yiqun Wang

Supervisors: Prof. Peter Trummer (IOUD), Prof. Ann Forsyth (Harvard GSD), Prof. Xinghua Lu
(Tongji University)

Institute of Urban Design (I0UD)

This study explores the transformation of toxic liquid into "Hyper Landscape Cyborgs,"
positioning landscape design as an active agency to mediate the hyperobject—a concept
described by Timothy Morton. Integrating Morton's "Hyperobjects" with Elizabeth Meyer's
"Landscape Cyborgs," the research reconceptualizes degraded landscapes as complex
intersections of aesthetics, ecology, and technology in the Anthropocene. By focusing on different
sites facing toxic liquid across three countries—Lingang New City in Shanghai, China; the South
Boston Community in the United States; and the Fort McKay First Nation Oil Sands in Canada—
the study introduces design methodologies that merge ecological restoration with technological
innovation, addressing large-scale environmental degradation through landscape architecture's
capacity to reveal, negotiate, and mediate hyperobjects. Key research questions investigate how
these Hyper-cyborg landscapes can redefine aesthetic and ecological relationships, creating
adaptable frameworks for similarly impacted sites globally. Through historical precedents, from
Versailles to Freshkills Park, this study establishes a philosophical foundation that challenges
conventional aesthetics, suggesting that beauty and ecological functionality can coexist in
degraded contexts. By emphasizing "landscape design as an agent” of mediation, this study
contributes to a new paradigm where landscapes actively engage with hyperobjects, rendering
their impacts visible and guiding technological, ecological, economic, and social stewardship. This
approach reimagines damaged landscapes as dynamic spaces for sustainable innovation and
resilience, viewing contaminated sites as opportunities for ecological renewal and cultural
transformation amid global ecological challenges.
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AESTHETICS AS A PROTOCOL

Using patterns and aesthetics to perceive and understand ecology

Mag. Vadim Smakhtin
Supervisor: Prof. Claudia Pasquero
Synthetic Landscape Lab

The process of digitising reality often leaves us with isolated digital representations of static
landscapes. Stored on our digital servers while extracted from the surrounding ecology, these
digital objects slowly lose their actual state. Disconnected from both digital and physical
ecosystems, these three-dimensional representations become historical artefacts of the
interaction between sensing technology and the ecology of the landscape. While ecology cannot
be indexed in a number, 3D scanned landscapes can be used as an alternative way of
understanding and measuring the value of ecology. In contrast to carbon credits used in carbon
off set markets, the aesthetic approach of 3D scanning gives us a new symbolic view of
interactions or processes within the selected slice of a landscape. This visual system can be seen
as a new form of symbolic computation. Compared to traditional satellite-based measurement
reporting and verifi cation (MRV) systems, such a computational system uses aesthetics as the
main information transfer, inference, and communication protocol. By viewing ecological
information as a set of visual symbols or patterns, we can deepen our understanding of landscape
ecology from both micro and macro perspectives — redefi ning computation from a tool of
compression to a cybernetic tool of contextual awareness. Enhancing digital data through our
ability to understand and extract information as visual structures.
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CITY AS AN ACCUMULATION OF MINIATURE
STRUCTURES

Shenzhen Metapolis; “city of exacerbated difference”

Peyman Esmaeelpour
Supervisor: Prof. Peter Trummer
Institute of Urban Design (I0UD)

The “City as an Accumulation of Miniature Structures,” introduces an alternative paradigm for the
city based on Architectural ensembles as Miniature structures encapsulating the city as whole
within themselves, transforming an urban entity into a city. Through a miniaturizing process
embodying the idea of bringing large-scale urban features, infrastructures, or functions into
compact, integrated units, creating a microcosm of the larger environment. It reflects both
technical precision and conceptual refinement, enabling the intricate replication of vast systems
within a constrained space. In my research, I read the city as a formal system based on
Incompleteness theorem of Godel, and its relationship with its miniatures by the idea of “Strange
loops” introduced by Douglas Hofstadter. I read the miniaturization process of the city of
miniature structures, referring to the idea of “Scalar Inversion”—I got inspired by the article of
John Durham Peters’ 33+1 Vignettes on the History of Scalar Inversion—these miniatures
condense vast city elements into compact, self-referential forms, turning the city into a recursive
system. And Shenzhen serves as the primary case study, a city of kind which Rem Koolhaas
introduced as “City of exacerbated difference”, My research is complementary to the idea of “City
of exacerbated difference” where rapid urban growth transformed Shenzhen into an architectural
laboratory, when the city started to generate strange loops and recursive structures to
miniaturize itself. This research proposes a paradigm that the city as a formal system generates
the self-reverential forms and start to miniaturize itself, through an accumulative process, And
promising an alternative version of “cities within the cities”.
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DESIGN INNOVATION FOR INFORMAL
SETTLEMENTS

Rethinking how we collaborate through full scale, built research

Oliver von Malm
Supervisors: Prof. Karolin Schmidbaur, GP Dipl. -Phys. Stefan Holst

The TwistBlock® initiative, led by Start Somewhere, addresses the urgent housing and economic
challenges faced by Kibera, Nairobi, one of Africa’s largest informal settlements. Through an
innovative modular concrete block system, TwistBlock® enables affordable housing construction
with decentralized, community-run production, creating jobs and supporting local economies.
Unlike traditional methods, TwistBlock® requires no mortar, allowing for rapid construction,
reduced costs, and the use of unskilled local labor. The system’s adaptability supports complex
wall configurations to meet the spatial constraints of informal settlements. A custom planning
software has been developed to streamline design processes, ensuring accurate block placement
and construction efficiency. In addition, a compatible roof system has been designed to optimize
structural integrity, complementing TwistBlock®’s unique configuration. The Kibera pilot
factory, launched in 2019, has since inspired additional facilities and local economic growth. Start
Somewhere’s community-centered approach facilitates job creation, technical training, and a new
local industry for building materials, while promoting sustainable practices with minimal
environmental impact. Iterative feedback loops through lessons learned continuously refine both
production methods and construction processes, addressing field challenges. This PhD research
evaluates TwistBlock®’s effectiveness in meeting housing needs and fostering community
empowerment, considering its social, economic, and environmental impacts in Kibera as a
potential model for informal settlements across the global South.
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ADAPTIVE ARCHITECTURE AND URBANISM

Rethink Mumbai Flooding for Sustainable and Egalitarian Habitat

Santosh Kumar Ketham
Supervisor: Prof. Marjan Colletti

Climate change is no longer a distant threat; it is actively reshaping communities worldwide.
Flooding, a frequent consequence of this crisis, severely impacts millions, particularly in densely
populated coastal, riverside, and low-lying areas. This environmental crisis disrupts economies,
social structures, and political relationships, disproportionately affecting urban poor and
marginalized communities. For cities vulnerable to flooding, addressing climate change is
essential. To effect meaningful change, cities must engage all residents in a collective dialogue
where everyone plays a role in crafting solutions. A promising method for fostering this
engagement is through "Collective Approach" design practices. Drawing from my experience with
Ketham'’s Atelier Architects and the NGO Thinking Hand, which I co-founded in Hyderabad, India,
my research promotes a speculative design methodology aimed at redefining our collective
relationship with environmental challenges. This approach posits that collaborative research can
inspire new perspectives and actionable solutions to climate-related issues, such as urban
flooding. My objective is to create participatory formats that facilitate the collaborative
envisioning, discussion, and reimagining of resilient, flood-prepared cities. My thesis focuses on
refining this practice by incorporating input from diverse community members, experts, and
policymakers to enhance its impact. Current projects involve spatial learning through
collaborative drawing, modeling, and scenario planning in workshops, competitions, and public
exhibitions. Using Mumbai as a case study, I will explore mediating formats—workshops,
competitions, and public discussions—that deepen collective reflection on climate resilience.
This research collaborates with Thinking Hand, Ketham’s Atelier, and various organizations,
aiming to forge a shared path toward a sustainable future.
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CITINESS OF LAGOS

Reimagining Cities through Digital Narratives and Local Perspectives

Ugochukwu Franklin Eze

Supervisors: Assoc Prof. Andreas Flora, Assoc Prof. Miro Roman
Architecture / Gestaltung 1

Poster

In our increasingly digital and interconnected world, cities have become complex organisms that
require a new approach to understand and navigate. This paper proposes a digital computational
approach to cities that goes beyond their functional aspects and explores their urban complexity
through the lens of digital literacy. By examining, navigating and articulating various sources of
data shared on the internet and social media, from the perspectives of a citizen, a researcher, a
tourist, and a journalist, we can gain a comprehensive understanding of their intricacies and
uncover new insights into their development and dynamics. This approach acknowledges that
the digital realm is not merely a reflection of physical reality, rather an abstract space where we
can analyze and interpret urban phenomena in a way that transcends traditional limitations. We
can utilize text and images streams, pollution levels, electricity and water grid data, satellite
images, shopping records, crime and safety-related open data, and more, this approach allows us
to go beyond the traditional notions of city typologies and delve into the intricate fabric of urban
complexity. By leveraging digital technologies and data analytics, we can gain new insights into
the dynamics of cities and uncover hidden patterns and connections. The research proposes an
experiment that explores the intersections of architecture, culture, and humanity through digital
modelling, mapping and navigating visualizations and projections. The experiment uses Artificial
Intelligence in the form of Neural Network to perform the task of word embedding -Word2Vec-
and an unsupervised machine learning algorithm for edge detections, clustering -Self Organizing
Maps and renderings of the geolocated tweets, for the tweets we crawled from twitter (X). Finally,
it employs Human Intelligence for the selection of information and decision making.
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During the past decades, our conceptualisation of Nature mutated from depicting it as a detached,
pristine entity into the portrayal of a deeply intertwined, complex human-nature-technology
system. In the context of merging nature and technology and increasing complexity of the
interconnectedness of all living and non-living parts, can we re-evaluate the role of human and
human activities? Can we reconceptualize architecture and enrich the purpose of the human-built
environment as a part of a ‘giant cybernetic system’ of the earth? This research seeks to
investigate how architectural design practices can become aligned with natural processes and
enhance mutual co-living. It also examines the possibility of creating a visual spatial language that
conveys information about animals in a way that humans can perceive and vice versa. The
incoming eco data can be encoded in multiple ways and translated into informational models
assembling elements of human and non-human habitats, or ‘architectures’. This communication
system can be transmitted through various mediums—as physical sculptural objects, organic,
tactile, embedded with digital layers, or fully virtual. This experiment aims to reveal hidden
natural processes and ecological data through tangible and enfolding forms to bring more
understanding to imperceptible logics and fragility of ecosystems and reveal deep levels of
human-non-human interconnectedness. By creating hybrid (digital and physical, organic and
inorganic) sculptural architectural objects that can beemployed as an analytical and
representational tool, the possible forms of context-aware architecture can be developed. These
hybrid habitats can possibly operate as a communication device and updatable interface between
humans and non-human species.
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The PhD research has started autumn 2024 and is set in the framework of the R&D funded project
“MUSE - MyceliUm SEat”. The project investigates sustainable mycelium-based materials for
applications in furniture and automotive design, with the aim of developing both high-
performance prototypes and a catalogue of mycelium-based furniture. Early experiments have
produced promising prototypes, including two car seats made with Ganoderma lucidum (Reishi)
and Trametes versicolor. Testing has involved varied fabrication techniques such as fabric
forming and mold-based processes, resulting in durable, formable structures. Additionally, a
coloration effect on Reishi samples emerged from extended growth periods, opening new
avenues for natural color application. Building upon these findings, further exploration of the
fungal pigmentation by extracting pigments from various fungi is examined alongside their
application in dyeing mycelium composites. These studies address the potential to engineer
customizable, functional mycelium-based components. Upcoming phases will focus on
integrating interchangeable parts to adapt car seats for various drivers, exploring substrates that
offer both structural integrity, ergonomics and comfort, and expanding the research to a broader
furniture catalogue. By investigating multi-organism collaborations and substrate variety, the
project aims to create novel material systems and design products.
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Architecture, design and construction are increasingly utilizing additive fabrication processes. At
the moment, two distinct approaches have evolved - the approach of industrializing the
construction industry contrasts with the approach of a novel additive design language in
architecture and design. Whereas the first approach of industrializing the construction industry
considers additive techniques as an instrument for a rationalized reproduction of established
components and objects, the second approach aims at the experimental use and evolution of the
technique. This second approach emphasizes the inherent characteristics and postdigital flaws to
elevate additive manufacturing from a fabrication method to a generative design tool that brings
forth original works. Nevertheless, the anew opportunities to realize experimental geometries as
rarely before by means of robotic 3D-printing only slowly influences and alters our creative way
of thinking and designing. While this work is at its core an elaboration and contribution to the
second approach by exploring experimental fabricationinherent strategies in large scale robotic
3D-printing, it also argues for a broader overlap of both concepts by incorporating experimental
aspects into classical architectural tasks and showcases common use cases in order to contribute
to the discipline as a whole.
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