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Comeércio do Porto (1930-32) by Rogério de Azevedo,
or the Garagem Passos Manuel (1930-38) by Mario
Abreu. In addition to these historical garages from
the 1930s, today the city offers parking facilities with
varied spatial arrangements, such as those at Pracga
dos Poveiros, the Santa Catarina shopping centre,
Matosinhos waterfront, Castelo do Queijo, or Praga do
Infante.

The design of Silo Auto (1961-64) is by architects
Alberto Pessoa and Joao Abel Manta.? The same duo
is also responsible for the building of the Coimbra
Academic Association (1958-59) and for the housing
complex on Avenida Infante Santo in Lisbon (1955-
59) — together with Hernani Gandra. Alberto Pessoa
also co-authored the headquarters and museum of the
Calouste Gulbenkian Foundation in Lisbon (1959-69)
with Ruy Jervis d’Athouguia and Pedro Cid.

Despite the roughness of its exterior appearance, Silo
Auto was designed with care and precision, paying
close attention to vehicular circulation in entrances
and exits, ascents and descents, through autonomous
circular access routes housed in a cylindrical core, as
well as the radial parking layout.

Those who use Silo Auto recognize the architects’
sensitivity in designing this concrete structure —
responding not only to the program’s functionalist
needs, but also adding other values that enhance its
relationship with the city and the way the building is
experienced.

Construction system

This project is based on a cylindrical form, wherein
the selection and positioning of the structural
supports suggest a deliberate intention to optimise
spatial efficiency while simultaneously reducing the
volumetric impact. The aim was to generate the least
possible visual intrusion into the urban landscape.
From a structural perspective, the system is organised
around a vertical central core, composed of two
concentric walls—each 50 cm thick—between which

3 Ana Vaz Milheiro, “Joao Abel Manta, a reluctant modern
(architect)”, Jornal Arquitectos, n.244, pp.102-107.
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two continuous helical ramps unfold. Along the
perimeter of the fagade, triangular-section columns are
placed at intervals of 8.10 metres, each approximately
2.00 x 0.70 metres in dimension.

These vertical elements support a grid of beams
spanning up to 15 metres, with variable depths

ranging from 0.80 to 1.00 metres. Upon this grid rest
ceramic PATIAL slabs—an early type of lightweight
flooring system—chosen specifically to reduce the
overall structural weight. Within the central core, the
floors are carried by a system of crisscrossing beams
forming coffered caissons, topped with solid reinforced
concrete slabs of 10 cm in thickness. Owing to the
relatively long spans and constrained ceiling heights,
the beams are heavily reinforced to accommodate
structural demands.

Notably, substantial technical and structural
alterations were made in response to evolving
programme requirements throughout the design
process. The uppermost volume of the building

— originally intended to house an ice rink and a
restaurant on the eighth and ninth floors — was
conceived as a lightweight metal structure. This
configuration was later replaced by a ring-shaped
reinforced concrete superstructure, leaving the central
circle open to the sky and transformed into a garden.
Around this “circular crown,” a restaurant, nightclub,
bar, and commercial spaces were distributed. Today,
the building features an aluminium shallow conical
roof coated in microcement, and its upper levels are no
longer in active use.

This construction system—at once simple and rapidly
executable—epitomises the material and formal
tendencies of its time. Its architectural language is
characterised by clarity, formal simplicity, and the
expressive use of exposed reinforced concrete, clearly
intended to reveal the tectonic logic of the structure.
As noted in a contemporary description: “The general
structure of this building is made of concrete,
consisting of columns, walls, beams, and slabs, forming
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an ensemble of great formal purity from which
one intends to extract the greatest aesthetic
benefit by leaving its essential elements
exposed.”

Simultaneously, the structural form reveals a
profound functional rationalism, as evidenced in
the project documentation. The adoption of the
cylindrical geometry is explicitly justified: “We
opted for the cylinder of revolution, since the
circular plan offered us appreciable functional
and structural advantages, and the cylinder of
revolution is the geometric solid (excluding the
sphere) that has the least surface area for a
given volume, thus resulting, in our case and as
desired, in a reduced presence of the enormous
building.”

Additional functional considerations include the

4 Alberto Pessoa e Jodo Abel Manta Arquitetos, Memoria
Descritiva de 1961, pg.2
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incorporation of helical ramps, evidencing an early and
innovative concern for fluid vehicular circulation—
anticipating later developments in urban mobility—
and the strategic use of reinforced concrete, selected
for its durability and resilience under conditions of
intensive and future wear.

Ultimately, the spatial flexibility afforded by this
construction and structural system has enabled the
building’s reinterpretation over time, as evidenced by
its occasional reuse for artistic and cultural events®.
This adaptability underscores the project’s latent
capacity for urban regeneration and its continued
relevance within contemporary architectural discourse.
As one source evocatively summarises: “Among all
shapes, the circle is the only simple, uniform, equal,
strong, and spacious form.”

6 In recent years, the Silo Auto has occasionally been
reactivated as a venue for cultural programming, including

flea markets (Flea Market Porto, 2019-2021), collective art
exhibitions (Galeria Vertical, 2018), and artistic festivals
(Baluarte, 2024). These temporary uses reflect the building’s
adaptability and its potential for urban regeneration beyond its
original function as a parking structure.
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j Silo Auto: Spatial and Architectural Overview

General Data:

Diameter: 66.5 m

Approximate height: 38,5 m
Access Points:

Ground floor access: south side, via Guedes de
Azevedo Street, allowing vehicle entry and exit

Fourth floor access: north side, via a bridge
connection to Gongalo Cristovao Street
Topography & Setting:

The structure is embedded in an old quarry

The site is obstructed up to the 5th floor on
the northwest side due to terrain constraints
Formal Composition:
The design consists of a cylindrical body intersecting
with a prismatic core, intermediated by two heli-
cal ramps, one going up and the other going down.
Structured in 24 segments with radial pillars and
porticos, comprises 48 beams (one intermediate
beam per wedge), spanning up to the 4th floor
Interior Characteristics:

Ceiling height: 2,90
Vertical core (southwest): circulation shafts in-

cluding stairs, 4 elevators, and restrooms
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Ongoing public programmes / state subsidised housing’
Portugal has several public housing programmes and
initiatives to support access to housing, focusing on
low-income families, urban rehabilitation, and new
housing solutions, with the goal of improving both
access to housing and the quality of the housing stock
in the country.

1st Right Program (Programa 1.2 Direito): Supports
families in housing need, aiming to create 59,000
homes by 2030, funded by the Recovery and Resilience
Plan (PRR) and the State Budget.

Public Housing Stock at Affordable Costs:
Rehabilitation of state-owned properties to be rented
at affordable prices.

National Pool for Urgent and Temporary
Accommodation (BNAUT): Support for housing
emergencies (due to exceptional or unforeseen events
or situations of imminent risk).

Porta 65 - Youth: Rental support for young people
between the ages of 18 and 35.

Porta 65+: Support for single-parent households or
families with income losses.

Rent to Sublet Program (PAS): The Institute for
Housing and Urban Rehabilitation (IHRU) rents
properties at affordable prices to sublet to low-income
families.

IFRRU 2030: Focused on promoting affordable housing
supply, improving energy efficiency in buildings, and
revitalizing urban centres.

Cooperative and Collaborative Housing: Encourages
innovative models of sustainable housing.

Private promotion

Private housing development in Portugal faces several
challenges that make increasing the affordable
housing supply difficult. One of the main obstacles

is high construction costs, driven by rising prices for
materials, labour and energy costs. The shortage of
qualified workers in the sector is also problematic.
Additionally, private developers are discouraged by

7 Source: Housing Portal — Portal da Habitagao
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the complex urban licensing processes, and rigid

legal requirements make the processes long and
unpredictable. Also, cost-controlled housing projects
offer low-profit margins, making attracting private
investment to this market segment difficult. The lack
of available urban land, especially in Lisbon and Porto,
is also a limiting factor, making housing development
even more expensive.

Nevertheless, new housing models are emerging

that aim to respond to the property crisis with more
accessible, sustainable and innovative solutions.

These include housing cooperatives, with collaborative
management and controlled prices, and industrialised
construction, such as modular and 3D-printed houses,
which decrease costs and construction time. Passive
and bioclimatic houses, with low energy consumption,
and reduced size houses, which allow a more compact
and ecological lifestyle, are also gaining notoriety. Also,
co-living attracts young people and digital nomads with
shared spaces that can be adapted to remote working.
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Contemporary housing challenges

The 2021 Special Report on Climate Change and
Health by the World Health Organisation highlights
the impact of the environmental crisis on populations,
emphasising the role of social organisation in
determining responses and vulnerability levels. Urban
areas are particularly affected by climate change, with
a focus on reducing risks for vulnerable groups through
transformative adaptation. The reciprocal relationship
between inhabitants and the built environment is
crucial, revealing spaces of segregation that amplify
social inequalities and health issues, especially
among vulnerable groups like the elderly. Addressing
the challenges posed by climate change and ageing
populations in cities requires a holistic approach to
urban design, considering accessibility, mobility, and
environmental factors. Transformative adaptation

and resilient urban design strategies are essential for
improving the quality of life in cities while combatting
spatial segregation and promoting social inclusivity.
Emphasising the reuse and transformation of

existing urban spaces is crucial for sustainable urban
planning and design that prioritises the well-being of
inhabitants and minimises extreme climate events.
From the outset of the architectural project, an
increased capacity of domestic spaces must be
considered, namely the ability to accommodate the
inhabitants’ ageing process, changes in lifestyle and
shifting needs. This perspective moves beyond merely
complying with accessibility standards for bathrooms,
kitchens, and circulation areas, which architects often
treat as mere regulatory impositions rather than as
generative design constraints.

Towards Transformative Design Frameworks

The following five dimensions—building programme,
structural systems, access strategies, housing
typologies, and transitional spaces—are critical to
rethinking housing for adaptability and inclusivity.
Facing the abovementioned range of complex
challenges, architectural discourse needs to critically
interrogate the limitations of conventional housing
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models, particularly concerning five key areas: i)
building programmes, ii) structural flexibility (supports
and infill), iii) access systems, iv) housing typologies,
and v) transitional spaces (outdoor-indoor). Each
dimension reveals the tension between inherited
design conventions and the need for more adaptable,
inclusive, and responsive residential environments.
Contemporary housing design must move beyond

rigid, traditional models to address the diverse needs
of modern households. This includes flexible building
programmes that support various living arrangements,
mixed-use spaces, and adaptable structures that
separate permanent supports from modifiable infill.
Access systems should be designed not only for
function but also to encourage social interaction and
inclusivity. Conventional housing typologies are being
replaced by hybrid forms that blend density with
community. At the same time, transitional spaces—like
balconies and shared corridors—are being reconceived
for their social and environmental potential. Overall,
housing should be adaptable, inclusive, and resilient in
supporting diverse modes of inhabitation.

Typological Innovations and Spatial Strategies

These principles were further explored through a
design workshop that tested adaptive methodologies
against specific architectural typologies and real-world
constraints.

One of the workshop’s core objectives was to reimagine
the architectural typology of the parking garage as a
site for contemporary housing transformation. Through
global references and case studies, participants
explored examples rooted in cooperative, adaptive and
inventive design strategies.

Multistory car parks were reimagined as potential
sites for hybrid housing models. The 1111 Lincoln Road
car park (Herzog & de Meuron, Miami Beach, 2010)
blurs the line between infrastructure and public
space, while the Student Residence and Reversible

Car Park (Bruther and Baukunst, Plateau de Saclay,
2020) explores modularity and dual-functionality.

Unconventional

Affordable These projects inspired participants to view parking

Housing!
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structures as adaptable urban assets, ripe for
transformation into vertical communities.

In examining cooperative and multigenerational
housing, we focused on La Borda (Lacol, Barcelona,
2018), a pioneering cooperative housing project that
prioritizes affordability, democratic governance, and
sustainability. Developed by its future residents,

La Borda reduces construction costs through

timber structure, communal spaces, and shared
decision-making—demonstrating how architectural
design and social structures can support inclusive,
intergenerational living.

Adaptive reuse emerged as a powerful strategy for
affordability and environmental responsibility. The
Gemini Residence (MVRDV, Copenhagen, 2005)—a
conversion of former seed silos into waterfront
housing—exemplifies how industrial structures can
gain new life. Equally compelling is SESC Pompeia (Lina
Bo Bardi, Sao Paulo, 1986), which transformed a former
factory into a vibrant cultural and social complex,
showcasing how reuse can foster community while
preserving architectural memory.

The exploration of circular plans emerged as a final
yet conceptually rich trajectory within the workshop
discourse. From historical rotundas such as the
Pantheon (Ancient Rome, c. 126 AD) to contemporary
examples like Vortex Student Housing (DGM Architects,
Lausanne, 2020), circular forms were studied for their
spatial efficiency, social centrality, and symbolic power.
These geometries offered inspiration for alternative
housing models that challenge hierarchical layouts and
encourage shared, democratic space.

The circular plan also evokes the Panopticon, which
was originally designed to optimise the relationship
between function and structural system. This feature
could be useful when rethinking how space can be
adapted for housing purposes, as it rebalances the
significance and power of the centre. Due to its
distributive and infrastructural nature, this core space
is a vital element for passive strategies that ensure

a comfortable environment using low-technology
solutions. For instance, it can exploit the formal



Design/Unpacking
Methodology

Unconventional
Affordable
Housing!

and technical effects of a thermal chimney, towards

ecological architecture.

These architectural references empowered participants
to rethink housing as a platform for community,

ecology, adaptability and innovation.

Collectively, these explorations underscore the need

for housing models that transcend functionalism,

embracing spatial flexibility, historical continuity,
and social solidarity as foundations for a new urban
ecology.
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in order to frame the broad background of the research
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approach the topic. Some of these are the product of
the Polimi research group.

Click on the title to access the pdf (if available) or the
research’s website.
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