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meeting the sky
design of cities
edmund bacon, 1967

MEETING THE SKY “Throughout history,
architects have lavished much of their tenderest care on the
part of the building which meets the sky. From the akrote-
rion of the Greek temples, which delicately fused the harsh
pedimental triangle with the upper atmosphere, through the
spires and turrets of the Gothic churches, from the tortuous
writhing figures, volutes, and urns on Baroque parapets to
the cupolas and iron filigree of the Victorian period, this area
has been a characteristic expression of the spirit of the times.

Now, all too often, we establish a typical floor and repeat

it mindlessly upward - all thought ceasing before the sky is
reached. We sweep our rubbish into the upper air and use

it as the crowning feature of our designs, with pipes, air-con-
ditioners, and TV aerials as symbols of our relationship with
the infinity of space.

The skyline of the city has long been a dominant element

in urban design and should be reconstituted as a major
determinant in citybuilding §

- Edmund Bacon, 1967
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zurich observations

changing perspective
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teatro san martin, buenos aires
mario roberto alvarez

visiting the teatro san martin as
a starting point for the project

Meeting the sky is an instinctive human desire and has for
centuries shaped how we built our cities.

The shape of the roof, initially reflecting climate, technology
and available materials defines the transition between the
buildings and the sky.

Observing today"s cities we find ourselves below inaccessi-
ble landscapes of technical installations.

The typology of the infrastructural roof,
a phenomenon of the 1990s, has taken
over large surface areas and completely
cut our connection to the sky.

Giving up the top of our buildings for purely infrastructural
uses and technological devices symbolises its current value
for society and at the same time prevents all other types of

uses, despite the urgent need for densification.

Observation



Throughout the research, I investigated a highly complex
territory shaped by economic, technical, ecological, politi-
cal, and legislative factors.

To understand the parameters currently defining our roof
spaces, I started reconstructing how the phenomenon of the
infrastructural roof emerged and analysed the existing terri-
tory. This becomes the pre-requisite for intervention.

The research is conducted on five scales: the Sky, the Terri-
tory, the System, the Platform and the Body.

I SKY

RELATING TO THE SKY
Relating to the sky is important, it orients us within rhythms
of nature and connects us to the external environment. In
contemporary construction we have often lost the connec-
tion to the sky. The strive for horizontality and efficiency
manifests itself in the prevalence of flat roofs. Appearing
as a cover that completely seals the top of a building, it
prevents any vertical dialogue and relation to the environ-
ment above.

Il TERRITORY

HISTORICAL DEVELOPMENT
The relation of buildings to the sky has changed fundamen-
tally throughout the last 150 years. Until the mid 19th cen-
tury, Zurich‘s cityscape was characterised by pitched roofs
with steep slopes of 38-45°, climate and local materials
being the shaping parameters.

In the second half of the 19th century, the city of Zurich
grew immensely. Whilst atypical for its climatic zone,
these ,,Griinderzeitbauten* were thriving for sun and air in
the industrial city and their trimmed hipped roofs offered
“Dachzinnen”, a new typology of roof terraces. Usable
spaces for photography studios, drying laundry, overlooking
the city and as far as the alps, spaces for dancing, for repre-
sentation through advertisement, sunbathing or watching the
first Zeppelins and hot air balloons rise above the city. The
use of the roof is strongly embedded in Zurich‘s culture
and has always been a common space, almost perceived
as part of the public sphere.

Advancing material properties and technologies resulted

in the construction of Zurich’s first flat roofs of industrial
buildings around 1900. In the 1930s, with the ,,New Objecti-
vity* movement, first representational buildings and housing
developments in the citys surroundings were constructed,
applying flat roofs as usable outdoor space for terraces and
gardens.
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5.4KM? OF ZURICH
The widespread adoption of flat roofs across all building
types in Zurich began in the 1950s, since then, flat roofs
have accounted for more than 80% of all newly construc-
ted buildings each year. This shift was largely driven by
economic considerations: flat roofs were practical, requiring
less surface area of building envelope and thus reducing the
overall building volume for the same usable space. The re-
sult was lower material and energy consumption, translating
directly into cost savings.

Today, around 48% of Zurich‘s buildings are covered by
flat roofs, adding up to a surface area of 5.4km2. These
surfaces create new patterns and densities within the city,
especially accumulating in industrial and public building
zones, where they account for more than 75% of the built
surface.

M. PLATFORM

NORMS AND REGULATIONS
Norms and regulations act as ,,design drivers”, shaping the
whole roof territory. Although roof typologies have changed
completely over the past 100 years, building regulations still
follow the historical 45° pitch of the steep roof. This angle
aims to preserve the incidence of light in the street space,
but as flat roofs have become more common and economic
pressures have increased, these regulations have led to the
development of attic floors and fragmented roofscapes,
often further cluttered by additional layers of infrastructural
installations.
In terms of building regulations, the infrastructural roofs
were initially justified by Zurich‘s existing roofscape.
,,Dachzinnen* and chimneys have always characterised the
cityscape and the new technology and machines are seen as
a ,,progressive variation. Since ,,chimneys, solar energy
systems and technically conditioned roof structures“ are
considered an exception from the building law in 1995
(§292 PBG), the roof territory changed completely. This
carte blanche eliminated the need for technical rooms on the
attic floor, a switch so significant that infrastructural roofs
can easily be classified as built before or after 1995.

SURFACE
The effort to build a flat roof is extremely high. Besides the
technical challenges and the danger of leakage, frequen-
cy and intensity of maintenance make the flat roof very
time-consuming and costly, especially if calculated for the
entire life-span of a building. Since the 1991 building zone
regulations, it is mandatory to build green roofs in Zurich.
While intended for ecological compensation, in reality most
roofs of existing buildings remain gravelled - existing struc-
tures and economic factors limit the options for ecological
upgrades. This is especially the case with the large volume
of flat-roofed buildings from the 1970s and 80s, which will
soon reach their next renovation cycle.

IV. SYSTEM

INFRASTRUCTURE SPACE
Our societal understanding of comfort—driven by expec-
tations for climate control, convenience, and technical
services—has led infrastructure spaces to occupy an
increasingly significant share of our buildings and cities.
At the same time, due to safety regulations, these areas are
typically strictly separated from human encounters. The
increasing professionalisation and specialisation of building
systems has led to a disconnect between infrastructure and
architecture.

TECHNICAL DEVICES
Through advancing technologies and consequently
established norms and regulations the phenomenon of the
infrastructural roof emerged in the 1990s. The inventions
of modern technologies like the lift in the 1890s, the radio
broadcasting in the 1920s, new ventilation systems after the
oil crisis 1973 and the advancing technology of solar energy
in the 1980s changed the way we design completely. The
consequences and residues of our expectations for ,,hyper-
comfort” become clearly visible on our roofs and become
apparent in the form of machine rooms, antennas, ventila-
tion ducts, solar panels and maintenance devices. Analysing
roofs through aerial views reveals that on average, 30%
of the roof surface area of administrative, industrial and
commercial buildings is occupied by technical devices,
in the case of residential buildings, even less. Due to their
configuration, inefficient distribution, economic viability
and safety regulations, the entire roof slab is rendered
inaccessible.

Technical roofs can be described as fluid spaces. The life
span of buildings far exceeds the life span of technical
devices. Ranging from 5-25 years, antennas, solar panels,
lifts and ventilation systems have to be exchanged, often
they are replaced even before the end of their service life
due to changes in usage or adapted regulations.

To project the future development of the technical landscape
means to dissect it into individual devices and analyse their
functions. While the roof structures above lifts will disap-
pear due to the invention of machine room-less elevators,
all other categories of systems are expected to increase in
quantity and scope. The number of mobile-antennas are
rapidly increasing and expected to double every 18 months,
demands for climate and ventilation systems are predicted to
expand to be able to compensate for rising temperatures and
increasing air pollution. Here, also the efficiency paradox
comes into play: While the machines themselves get more
efficient and become smaller, the demands set by the user
will grow, this leads, for example, to larger air ducts in order
to reduce the air speed and thus reduce the noise emissions
of the machine. Potential alternatives could be provided

by centralised district cooling. Solar systems are subject to

a new energy law, which requires the installation of solar

Research Statements

panels on all non-usable roofs with more than 300m2 built
surface until 2040. Accordingly, with all of these devices
increasing, also new SUVA norms will be established and
the maintenance systems will continue to grow.

TO CONCEAL OR TO EXPOSE
Architectural approaches to infrastructure space can vary
widely, ranging from concealing technical elements, ex-
posing them as intentional design features, to integrating
them into the overall architectural concept. Instead of a clear
attitude, we‘re currently faced with an ambiguity of con-
cepts. Whilst hidden within our buildings, the installations
suddenly appear on our roofs, indicating the missing syner-
gy between buildings and their infrastructure. The status quo
often neglects these systems; there are no archival materials
or coherent plans, as each specialist planner typically only
concerns their part. Given the short operational lifespan of
technical systems, thorough coordination is often deemed
unnecessary.

V. BODY

MAINTENANCE
The inaccessibility of the roof mostly relates to economic
viability, access and safety. Currently, the only human
presence in these spaces is for the pragmatic purpose of
maintenance and is only possible with authorised facility
staff or a special permission to access.
Besides the inspections of the roof surface itself, all techni-
cal devices need to be maintained regularly as well, making
it a much more frequented space than expected. Depending
on the devices present, up to 35 people per year will enter
a roof space in interdependent rhythms.

Investigating roof projections, traces of humans like small
tiled paths, railings and rope systems predefine every step
of movement within the space. All maintenance elements

on the roof are defined by the human body - in extreme
situations. 2m is the length of a human falling horizontally,
30cm is the most minimal width of a path someone could
walk and the 1.2t capacity is defined by 2x the weight of a
human person falling the max. 6.5m when attached to a rope
safety system. In general these areas function as spaces of
care - dedicated to maintaining buildings and their systems.
Importantly, the work carried out always serves other spaces
and functions, reducing the roof to a pure service zone.

SENSORIAL PERCEPTION
Experiencing the roof spaces is very special. Its qualities lay
in its location as a high place, its relation to the sky and the
external environment, but also in the characteristics of the
infrastructure space itself.
As a purely functional space, not intended for humans, it is
a space we don‘t often encounter. Noise, sounds, vibrations,
electrical fields, air flows and smells of the surfacing techni-
cal installations allow us to read what is hidden inside.
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RESEARCH QUESTION
Our societal understanding of comfort, driven by expectati-
ons for climate control, convenience, and technical services,
has led infrastructure spaces to occupy an increasingly
significant percentage of our buildings and cities. At the
same time, due to safety regulations, these areas are strictly
separated from human encounters.

Zurich‘s roofscape reflects this development, approximately
half of the city‘s built-up area exists again above our heads
as mostly inaccessible, infrastructural space.

The city of Zurich has 5.4 km? of flat
roof surface.

Their current state is a product of modern technologies and
consequently established norms and regulations from the
1990s. As an appendix of the building, technical systems are
permitted to exceed the highest point of the structure and
are only restrained in dimension by what is functionally ne-
cessary. Since 1995 ,,Chimneys, solar energy systems and
technically conditioned roof structures* are considered
an exception from the building law. §292 PBG

Surfacing from the black boxes that we design around them,
the technical devices become a matter of public interest.
Infrastructural roofs appear as no-mans land, a space nego-
tiating between private and public and only ever accessed
for the purpose of maintenance, offering potential for new
projections.

Aerial view analyses show, that on average only 30% of
the roof surface area of administrative, industrial and
commercial buildings is occupied by technical devices, in
the case of residential buildings, even less. Still, machi-

ne rooms, antennas, ventilation ducts, solar panels and
maintenance devices render the entire spaces inaccessible,
due to inefficient distribution, economic viability and safety
regulations.

The project aims to reclaim the yet un-programmed space
from a social and environmental perspective.

How can infrastructural roofs transform from purely
technically conditioned to experiencable spaces?

Which parameters and regulations would need to change to
enable human presence?

What incentives are needed to open roofs to public use?
How does the space have to be re-configured to allow hybri-
dity and co-existance?

Could the project be temporary, adapting to the short-lived
rythms of infrastructure?

12

Research Question + Objective

OBJECTIVE
The project will focus on the transformation of the existing
roof territory in Zurich. As roofs have always been pro-
ductive and very complex spaces, instead of simplifying, it
proposes an alternative to the exclusive use for technical
devices and enhances their complexity through projec-
ting the additional layer of usage.

To physically re-claim the roof space
also means re-claiming agency.

Infrastructural roofs today can also be described as ,,(...)
an entire factory of equipment that enables us to exist, a
space (...) that begins to compete with the architecture. It is
a domain over which architects have lost all control, a zone
surrendered to other professions.* -Rem Koolhaas, 2014

Technical systems defining the spaces today are expected to
increase in scope and quantity and many of our commercial
and institutional buildings constructed over the past few
decades rely so strongly on these systems that they would be
uninhabitable without them. Therefore, the project will not
aim to liberate the platform from technical devices, but
rather dissect their functions and necessities to unders-
tand how they can be adapted, dressed and re-configu-
red.

The aim is to create hybrid spaces, spaces of co-existance
that negotiate between human usage, the environment and
systems by making spatial use of infrastructure. Instead

of producing storage rooms’, the §292 PBG exception of
technical structures from the building law should provoke
productive freedom to design through re-configuration.

AREAS OF INVESTIGATION
While, in the current discourse of densification, roofs of re-
sidential buildings will in future presumably be used as pri-
vate outdoor spaces or extended upwards for further housing
development, it is the roofs of administrative, commercial,
public and industrial buildings that we can program more
freely. These buildings have an average of 806m? of surface
per building, 3.5x more than a residential building and make
up 51.9% of the flat roof territory.
These buildings often have extremely high climatic require-
ments, making them particularly relevant to this discourse.

PROGRAM
The project will explore the appropriation / reclaiming of
the roof spaces as part of the public sphere. Looking at them
from a social perspective, their character and type will range
in use, typology and scale but their interrelation is their
collective quality. Projecting social activities, places for
gathering and shared encounters relates back to the historical
use of roof spaces in Zurich.
It will explore the relation between humans and infrastructu-
re, notions of temporality and accessibility.

The research methodology so far was characterized by the
investigation on five scales. These included theoretical,
historical, legislative, technical and spatial inquiries.

In order to specify the assignment and start with the design
project, the next semester will be divided into three main
chapters, each overlapping in time.

APPROPRIATION OF SPACE
Appropriation of Space is seen as a first intervention. The
projected film scenes become reality, inaccessible spaces are
unlocked and the experience of space will be shared.
Through collective visits of infrastructural roof spaces and
performative activations, potential uses can be tested. This
will be important to understand the character of the consi-
dered spaces and should contribute to decisions on future
programming of the new grounds.

REGULATORY SCENARIOS
As the infrastructural roofs are a global phenomenon taking
different shapes in different legal frameworks, the norms
and regulations currently shaping the territory will serve as
the first design tool for change.
Flat roofs can be characterised as fluid spaces; due to the
short life spans of technical devices, they are very reactive
to regulatory changes, so small changes in regulations
can be implemented in short times. Different scenarios of
adaptations to relevant law tests will be tested, enabling new
uses and transformation of infrastructural roof spaces on the
scale of the city.

As visible in the diversity of the existing roofscape, norms
and regulations are never objective and leave space for
interpretation.

PROJECT PROPOSAL
The architectural project will consist of a series of interven-
tions, set within the framework of the adapted regulation,
testing this ,,subjectivity of law*.
The case studies could vary in scale, typology and location
but should all propose an alternative approach to today"s in-
frastructural roofspaces, to benefit people, buildings as well
as the environment. These newly established spaces should
therefore be programmed through their collective quality.

Methodology + Schedule

KW 35-36
INTRO, SKY

KW 37-38
PLATFORM, SYSTEM
17.09. review 01

KW 39-40
TERRITORY, BODY
03.10. hand-in vorprogramm

KW 41-42
PLATFORM, TERRITORY
14.10. review 02

KW 43-44
BODY, SYSTEM

KW 45-46
TERRITORY, BODY
12.11. review 03
03.10. hand-in programmvorschlag

KW 47-48
SKY, CONCLUSION
26.11. presentation masterthemensitzung

KW 49-52
RESEARCH CONCLUSION

KW 02-06
APPROPRIATION OF SPACE

KW 07-10
TESTING SCENARIOS
review 01

KW 11-14
PROJECT DEVELOPMENT
review 02

KW 15-20
PROJECT DEVELOPMENT
review 03

KW 21-22

22.05. hand in master-thesis
25.05. final presentation
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"The image of the sky is the basic
reference in human perception of the space of the external environment.”

- Zdzistaw Pelczarski
The Criterion of access to the sky view, 2022

"Encompassing 360 degrees, this realm of overview gives a unique perspective on
the world below: ,,the instinct to climb up to some high place from which you can
look down and survey your world, seems to be a fundamental human instinct. (...)"

- Christopher Alexander, A Pattern Language, 1977

The following reader consists of two types of text.
The texts that | have written to synthesize.

And the texts, quotes and lawtexts I have found, that are
relevant to the topic.

The chapter on the SKY approaches the topic from a
theoretical and phenomenological perspective.

| Associations
LI Human Relation to the Sky

The question of how, and where, we relate to the sky
gestures toward an essential dimension of our spa-
tial experience. The contact between human body
and sky is formative, orienting us within the cycles
of time, rhythms of weather, and the wider material
context of nature and world. The sky serves simulta-
neously as orientation and as inspiration, mediating
our exposure to light and shifting atmospheres. Our
relation to the sky can be differentiated into looking
up and being up, immersed within its openness.

Relating to the sky is often associated with emoti-
ons, fascination and desire.

When trying to explain the relevance and character
of these spaces, | find myself recalling many memo-
ries and stories.

Everyone can relate to specific moments, as these
places have very special qualities and evoke strong
emotional responses.

| immediately have to think of a series of moments,
often related to transgression or appropriation.

As children, every Easter we would have breakfast
on the low-pitched tiled roof of our friend‘s vacation
house, overlooking the alps.

When it was forbidden to leave the house in the eve-
ning during the pandemic, we were living in an attic
apartment and every chance we got we would climb
through the roof window for a breath of fresh air. My
first studio was surrounded by a roof terrace, so we
were watching the sunrise on one side and set on
the other, an entire day marked by the changing sky.
A little roof terrace in Sydney, a locked roof hatch in
Geneva, sleeping on a terrace outside in Ticino or
overlooking the roofs in Buenos Aires, with which
this investigation started, are just a few that come
to mind.

This collection of memories is not an exception,
everyone holds an archive of experience shaped by
moments of proximity to the sky. The sky, becomes
at once personal and collective.

SKY

H1] Where Buildings Meet the Sky

The roof zone is where buildings meet the sky. It

is a realm of contradiction, between shelter and
openness. Many artists, writers and architects have
explored this relation in the past. The concepts for
how to meet the sky are countless, between sculp-
tural and functional approaches.

In the context of contemporary construction we
have often lost the connection to the sky. The strive
for horizontality and efficiency manifests itself in the
prevalence of flat roofs. Appearing as a cover that
completely seals the top of a building, it prevents
any vertical dialogue and relation to the environment
above.



| SKY 1.1 Associations

1.01
weather map
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*(...) the ‘room’ of Lebensraum is not an enclosure but an opening, one that affords scope for growth and move-
ment. It has no walls, only the horizons progressively disclosed to the traveller as he passes along a trail; no
floor, only the ground beneath his feet; no ceiling, only the sky arching overhead.”

- Tim Ingold, Being Alive: Essays on Movement, Knowledge and Description. 2011
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1.02
skyscapes
akihito yasumi, 1999

‘Aimlessly yet tirelessly

the photographer goes on
releasing the shutter. For
the forms of nature apparent
in the sky ,,change by the
second, and the sky doesn‘t
stay the same even for

one second” (ibid.). In the
selflessness of the ecstasy
that ensues, gazing up into
the heavens above is no
different to gazing deep into
one‘s own inner self, the ex-
ternal world and the internal
world of the artist‘s feelings
miraculously merge.”

- Akihito Yasumi,
Skyscapes, 1999
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| SKY 1.1 Associations

1.03 1.04
cloud studies foreign policy
john constable, 1821-22 tacita dean, 2016

*(...) perhaps we attribute to all perceived (raised) objects empathetically what we observe about the behavior of
things not bound to earth, such as birds, airplanes and clouds and the proud independence of the sun and moon.”

- Rudolph Arnheim, The Dynamics of Architectural Form, 1977
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SKY LI Human Relation to the Sky

THE CRITERION OF ACCESS TO THE SKY VIEW 1.05 -

IN RESIDENTIAL ENVIRONMENT ARCHITECTURAL the criterion of access to the f.‘] " ’_ .

DESIGNING sky view, zdzistaw pelczarski ¥ 3 . %%a -
fig. 5 ;

Abstract

Standards specifying the requirements for daylight in sha-
ping the interiors of residential buildings do not cover issues
related to visual perception and the role of light as a carrier
of images of the outside world. The general recommenda-
tions in this regard, given in the 2018 European Lighting
Standard can hardly be considered an unambiguous, precise
normative regulation. According to the author, the in aliena-
ble element of the view through the window iR TR0l
the sky, which is the basic reference in human perception of
the space of the external environment,

The aim of the research is to identify the main determinants
for ensuring access to the sky view from apartments in hou-
sing estates with high intensity of development.The analyzes
are based on the author‘s simple graphical research methods
capable of simulating the visual perception of images of

the external environment space through a window. The key
parameter in the analyzes is the vertical viewing angle, cal-

Hbf1

obscuring|building

A

led the sky view entry angle. Its minimum value set at 7.5°C 3 2 S .
is of fundamental importance in shaping the geometric rela- i ] - ™
tions between neighbouring buildings. The research results floor plan (horizontal section B-8)

oblige, in the context of the paradigm of sustainable housing
development, to recognize the criterion of access to the sky
view from residential interiors as a mandatory

design guideline. 1.06 : | 47 = Smax; SBe7 = HL|
the criterion of access to the
sky view, zdzistaw pelczarski
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Ael

- Zdzistaw Pelczarski, 2022 NRi (41) MR (58)
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| SKY LI Human Relation to the Sky

1.07 1.08
super summer, 1976 watching the solar eclipse
coop himmelblau
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| SKY LI Human Relation to the Sky

1.09 1.10
la terraza rotating sanatorium
leopoldo torre nilsson, 1963 jean saidman, 1920s and 30s
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111
roman signer
performance in geneva

SKY

HIGH PLACES L, The instinct to climb up to some
high place, from which you can look down and survey your

world, seems to be a fundamental human instinct.*}

(...) These high places have two seperate and complementa-
ry functions. They gave people a place to climb up to, from
which they can look down upon their world. And they give
people a place which they can see from far away and orient
themselves toward, when they are on the ground.

High places are equally important, too, as places from which
to look down: places that give a spectacular, comprehensive
view of the town. Visitors can go to them to get a sense of
the entire area they have come to; and the people who live
there can do so too - to reassess the shape and scope of their
surroundings. But these visits to high places will have no
freshness or exhilaration if there is a ride to the top in a car
or elevator. To get a full sense of the magnificence of the
view, it seems necessary to work for it, to leave the car or
elevator, and to climb. The act of climbing, even if only for
a few steps, clears the mind and prepares the body.

As for distribution, R R R R I RINCRI T 0}
places for each community of 7000, high enough to be seen

throughout the community. If high places are less frequent,
they tend to be too special, and they have less power as

landmarks.

Therefore:

Build occasional high places as landmarks throughout the
city. They can be a natural part of the topography, or towers,
or part of the roofs of the highest local building - but in any
case, they should include a physical climb.*

- Alexander, Christopher.
A Pattern Language.1977

Human Relation to the Sky

27



28

112
trisha brown

1.13
trisha brown
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SKY

roof performance, new york

1.14
beatles concert
london rooftops, 1969

Human Relation to the Sky
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1.15
ghost dog
jim jarmusch, 1999

1.16
la grande vadrouille 1966

PRESENCE IN CINEMA For its many inherent
qualities, the inaccessible roof has a disproportionate
presence in cinema. The following list just features a few.

1955 To Catch a Thief. Alfred Hitchcock
emotional narrative, roof to symbolize being
literally and metaphorically above the law

1958 Vertigo. Alfred Hitchcock
rooftop chase, policeman falls

1963 La Terraza. Leopoldo Nilsson
living on the roof and threatening to jump when parents urge
them to leave, leisure space

1963 Le Mépris. Jean-Luc Godard
casa malaparte, sunbathing

1964 Mary Poppins. Robert Stevens
onthe rooftops of london, smoking chimneys,
walking and singing, chimneysweepers

1966 La Grande Vadrouille
landing on the rooftops of Paris with a parachute

1969 The Italian Job. F. Gary Gray
cars on the lignotto factory, driving across roofscape

1974 Karlsson vom Dach. Olle Hellbom
flying and living above the cities rooftops

1980 Permanent Vacation. Jim Jarmusch
wandering the streets of manhatten, sleeping and waking up
on the roof

1985 Tokyo-Ga. Wim Wenders
golf on rooftops in tokyo

1987 The Untouchables. Brian De Palma
fight and chasing scene

1987 Himmel iiber Berlin. Wim Wenders
angles watching the city from above

1994 Léon: The Professional. Luc Besso
teaching how to shoot from a rooftop, (over)view and
control

1995 Le Haine. Mathieu Kassovitz
rooftop as a hang-out spot

1996 Matilda. Danny DeVito
climbing on roof, hidden pathway

Human Relation to the Sky

1998 Following. Christopher Nolan
escape on roof from burglary, roof as a private
space for intimate discussions

1999 The Matrix. Lana Wachowski, Lilly Wachowski
fight scenes, making use of the ,,emptiness* of
the roof, no trespassing

1999 Ghost Dog. Jim Jarmusch
the pigeon keepers living on the roof

2001 Yamakasi. Luc Besson
parcour scenes, climbing up to the ,,peak*

2002 Infernal Affairs. Andrew Lau and Alan Mak
Hongkong rooftops, being alone, suspenseful,
emotionally charged moments, cemetery

2002 Spider-Man. Sam Raimi
roof scene where spider-man powers are discovered, jump
between roofs in new york

2003 Oldboy. Park Chan-wook
roof scene between technical installations, sitting and almost
falling from the edge

2006 The Departed. Martin Scorsese
shooting scene on rooftop, space for secret meetings or
discussions

2009 The Hangover. Todd Phillips
rooptop drinks, no trespassing, rooftop heat, burning sun,
being locked out

2012 Skyfall. Sam Mendes
rooftop chase motorcycle, istanbul

2015 Spectre. Sam Mendes
James Bond, jumping across roof installations

2016 Highrise. Ben Wheatley
social segretation, roof garden, emissions from
technical devices visible

2017 Moriyama-San. Beka Lemoine
living on the roofs, several scenes, film screening at night

> appropriation of a forbidden/inaccessible space
signs: no trespassing visible
> heroic qualities, freedom, relation to the sky
> away from the masses
secret/private conversations and confrontations
> leisure space, social space, sunbathing
> roofs as alternative/hidden path
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117
the house with flying roof, 1973
coop himmelblau

*Wir haben deutlich gesehen, welch grofies Gewicht dem
Element Dach in der ganzen Baugeschichte und in der
heutigen Architektur zukommt. Die Bedeutung und Wir-
kung des Daches wird auch durch die vielen téglichen Rede-
wendungen illustriert, die den Begriff Dach verwenden:
«Etwas unters Dach bringen», «Ein Dach iiber dem Kopf
haben», «Einem aufs Dach steigen», «Unter Dach und

[Fach». Das zeigt uns, wie sehr der Mensch mit diesem Teil-|
stiick seines Hauses verbunden ist, es zeigt uns aber auch,
welche Bedeutung er ihm beimift.

Wir stellen fest, daf3 praktisch alle menschlichen
Wohnstitten in irgendeiner Form bedacht waren. Und ist es
nicht so, da3 wir uns eher ein Dach ohne Haus, als ein Haus
ohne Dach vorstellen konnen?”

- in: Wohnen, Das Dach:
Form, Funktion, Tradition, 1967

Where Buildings meet the Sky

‘A roof is the most essential part of the building.
People have lived without walls, but never without roofs.”

- Paul Grillo
in ,,Form, function, and design®, 1960

»»(...) of those elements in the home which most bear the
mark of man, the most typical is certainly the roof, the
cover, the shelter; the home is a roof above al else; the walls
surround but do not cover; if you have a roof, you have a
home....*

- Pierre Deffontaines
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WHERE BUILDING MEETS SKY
- The Dialogue between Horizontal and Vertical

Introduction

‘Buildings provide man with shelter - shelter that fufills both
functional and emotional needs for security. The

roof is man‘s

basic shelter, it is cover from snow, rain, wind and sun.

As a primary element in a structure, it affects the way a buil-
ding works and looks. Because of its importance to

man'‘s survival, it has become the focus of much energy and
attention.” (p.11)

"The shape of each roof is a resolution of manifold forces.
Functionally, the roof is a response to the constraints impo-
sed

by climate, technology and avalable materials. Beyond this
social, cultural and personal values, as well as style af-
fect which forms will be used and how they will be bu-

ilt. The roof

becomes a highly specific expression of these forces

and their

resolution at a particular time and place.” (p.12)

‘Because a building is generally anchored in the ground with
a free end toward the sky it might suggest upward move-
ment. But there are also downward forces, especially the vi-
sual weight directed down toward the center of gravity. The
reading of a building in either direction is highly subjective -
it depends upon the overall proportions and the treatment of
end connections to the ground and sky.” (p.16)

M The roof zone is where building meets sky - it is the
transition zone between the two. Moving up from the
lground, it aspires to some relationship with the space that
ERRTERAL ike the capital of a column, the roof mediates
the connection of the vertical building with the vault of the
sky. In order to provide cover, the roof must have some
horizontal component. It can range from flat to a very steep
slope. The mixture of horizontal and vertical elements and
their interplay within the roof zone determines the character
of the transition.

A transition is a matter of degree - it can be gradual and
smooth or sudden, abrupt. The zone can be as thin as a line
[ENEGERERIGLES The most minimal transition is the
flat horizontal plane, which provides for little connection or
B CRGIIR RIS As some vertical component begins
to appear, in either sloped or upright pieces, the roof beco-
mes less of a barrier. These vertical elements give the roof
zone some depth and provide for a more open and gradual
transition. A thick transition allows for some exchange -
some building gets up into the sky and some sky gets down
into the building. It creates a knitting together that streng-
thens and enriches the connection.” (p.17-18)

34

Forms and Spaces

“The simple and straight termination of a building with a
flat roof is closed above; it provides for no formal or spatial
exchange in the vertical direction. When horizontal pieces
within the roof zone are moved up and down, creating
terraces for example, openness out can be achieved. As the
roof acquires some vertical component it becomes sloped or
curved. Formally these elements start to make a connection
up; spatially they are capable of total enclosure. The pitch
influences the volume of space defined and the degree of
connection to the sky. " (p.30-31)

“The large form of a roof establishes its formal and spatial
orientation. This form can also be tempered by smaller
pieces that qualify and support that orientation. Their func-
tions are often space-making, climate control and ornament.
Beyond this they function to either accentuate, mediate or
close the transition to the sky. There is a whole range of
pieces that occur in the roof zone which define habitable
spaces. In making a formal connection either up or down,
these spaces exist on the edge, as a combination of inside
and outside spaces. When the inside pushes out through the
roof, ,little houses* or rooms are stuck out into space. These
include dormers, cupolas, turrets and clerestories as well as
other similar but nameless varieties. The outside can also
push into the roof to create partially defined spaces. Some
have sides and no cover, such as a roof terrace surrounded
by parapet walls, a porch set in amidst the roof forms and

a widows walk bordered by railing or balustrade - their
openness above orients them up. Others have cover and no
sides, including the overhanging eave, which provides cover
outside of the walls and the portico, porch or veranda where
the roof extends out over a room-size space. These spaces
open out, not up - when raised high in the roof zone they
connect out to the horizon. (...)

Rooves contain even smaller formal pieces (...) NENEIES
are vertical: the weathervane, chimney, antenae, balustrades,

pinnacles and mechanical systems, whether picturesque or
nsightly, serve to break the line of the roof and penetrate
TERSA (p.42-45)

SKY

Associations and Experiences

“The roof is essential to man in a fundamental, pragmatic

VENCEREMIEN roof forms reflect the climate, and the

technology and materials available when they were built.

[The slope of the roof is often considered one of the surest
BRI RRa R Because of its importance to survi-
val, the roof'is

the focus of much time, energy and care. Roof forms, howe-
ver, go beyond mere function to encompass fundamental
psychological, philosophical and poetic meanings that
embrace dreams, memories, imagination and ideals of beau-
ty, as well as the need for shelter. These meanings are sha-
ped by social, cultural, stylistic and personal va-

lues. As such,

they are highly subjective and individual, speci-

fic to both place and time, and strongly bound up in percep-
tion.” (p.53)

“Thus differentiated by gravity, the directions of up and
down have specific perceived qualities and take on parti-
cular meanings. (...) Man has long accorded being up with
superiority. These meanings pervade our language: we speak
of being ,,on top“ of things, dealing with those ,,higher up“,
walking ,,tall* and thinking ,,lofty* thoughts. Movement
upwards becomes liberating as one conquers gravity -it is a
metaphor for growth, longing and reaching.” (p.55)

‘The differences between up and down and the connotations
of movement up lead to a vertical differentiation of space

in the built environment. Different levels take on particular
qualities; they become more private as they become more
removed from the ground. The upper regions of the building
are intimate, they can become the domain of dreams and
fantasy: ,,haven‘t dreams always liked to perch on high?
The uppermost stories, ranging from the dusty attic to the
penthouse suite, have ambiguous qualities. The romantic
aspect endowed by their elevation and remoteness gives
them an aloof superiority, a certain prestige. In the past, this
was mitigated by the everyday inconveniences of living
above, the extra work involved in getting there and in trans-
porting the essentials of life up and down.
of technical means to do this - plumbing, central heat,
electricity and elevators - has changed the situation. Being
1p has lost the heroic, ascetic quality but retains the values
of privacy, overview and connection to the sky. MEXJIEX))

"The roof zone, as the top zone, becomes very special, endo-|
wed with the importance of the head (dreams), the flowering
qualities of branches and the openness, light and spirituality
SRR SAA s the high point or summit, the
roof is an area in architecture that allows and even provides
for very sculptural and active forms. Because of its import-
ance and many meanings to man, it has often been highly
ornamented and detailed. It has been the crowning of the
building, ,,architecture‘s glorified end“.” (p.66)

Where Buildings meet the Sky

‘There are several ways to see the roof from the out-
side: from the ground either up close or far away and
from above at a distance.’(p.72)

‘From afar, shape and silhouette dominate and roofs

blend together, either with the natural landscape or with ot-
her roofs, to form a roofscape. Skylines and roofscapes can
have sculptural qualities and active forms - they can beco-
me a new landscape.” (p.74)

"To be on a roof requires a flat roof - a roof garden or terra-
ce. Experience of the roof from on top, is limited - it invol-
ves mostly sky and very little building. There are pieces of
building that do get up on to roof terraces, including parapet
walls that provide their only enclosure and other sculptural
and landscaping forms. This ,,raised ground* involves no
cover, it is totally open to the sky: ,,using the top of the roof
does not give one a feeling of shelter, in fact it turns the
womb inside-out and a person perched up on a roof can feel
a sweep of freedom, a giddy sense of liberation from earth-
bound problems.*

Being up on a roof can be exhilerating because it is up. Up
is removed and safe from both the activities and the threats
on the ground. With its connotations of the spiritual, this
position is above, higher, detached and priveleged. "(p.80)

"We often attribute to our gods this state of being ab-

ove, looking down over us all. There are parallel expe-
riences in being on top of mountains, towers and aloft in
ships; ,,one can feel oneself cut off from the world and yet
owner of the world.“’(p.81)

"Experience on the roof can define a world in itself. Viewed

from here surrounding roofs combine to form -

between earth and sky - a roofscape that becomes a new
[T The height of the roof above the ground affects
the perception of and relation to things below. "(p.82)

“Experience within the roof zone (...) is only possible when
the roof zone has some thickness, coming from a combi-
nation of horizontal and vertical elements. Thus the roof be-
comes permeable not only formally but spatially - it allows
one to take part in the transition from building to sky.” (p.83)

" The habitable roof zone is a realm of contradiction. As part

building and part sky it embodies the tension between the
T R S S T RIS (... ) habitable outdoor
terraces can open directly off of indoor spaces and also form
the roof to spaces below - here there is little distinc-

tion between roof and ground. In both cases qualities of

the elements melt together; the resulting complexity and
ambiguity allows for richness of experience.” (p.89)

- Sandra Leigh Olson Snow, MIT, 1968
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1.20
appartement de charles de
beistegui, le corbusier, 1931

1.21
appartement de charles de
beistegui, le corbusier, 1931

THE ROOF GARDENS. The flat roof
demands in the first place systematic utilization for domestic
purposes: roof terrace, roof garden. On the other hand, the
reinforced concrete demands protection against changing
temperatures. Overactivity on the part of the reinforced con-
crete is prevented by the maintenance of a constant humidity
on the roof concrete. The roof terrace satisfies both demands
(a rain-dampened layer of sand covered with concrete slabs
with lawns in the interstices ; the earth of the flowerbeds in
direct contact with the layer of sand). In this way the rain
water will flow off extremely slowly. Waste pipes in the
interior of the building. Thus a latent humidity will remain
continually on the roof skin. The roof gardens will display
highly luxuriant vegetation. Shrubs and even small trees

up to 3 or 4 metres tall can be planted. In this way the roof
garden will become the most favoured place in the building.
[n general, roof gardens mean to a city the recovery of all
the built-up area.

-Le Corbusier and Pierre Jeanneret,
Les 5 Points d’une Architecture Nouvelle, 1926

Where Buildings meet the Sky

DAS FLACHE DACH Replying to Gropius‘s
questionnaire about the flat roof, Le Corbusier said that he
had come to realize the beauty of its pure form when as a
young man he had climbed up on his houses while they were
in construction and still unroofed (he was referring to his
very early houses, which had pitched roofs)

,,all spread out before me; the heavens vaulted infinitely far
above. The air was calm and, far from the street, one had

a feeling of security and well-being - but on the next day,
when the roof was put up, all was destroyed, all was lost."

Le Corbusier
in: Gropius, ,,Das flache Dach,*
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.23
villas on shopping mall roof
zhuzhou, china

.24
adamo faiden
once building, 2011

SKY “Cities are our greatest-ever invention
in terms of democratising access to education, health and
mobility. Their infrastructures make up a network so dense
that, when considered along with the buildings themselves,
they end up forming a new stratum of the Earth‘s crust. Vie-
wed in section, cities look like an artificial mantle of varying
thickness. Their surface, therefore, is where they are most
exposed to any atmospheric variables.

Seen in this way, buildings‘ encounter with the sky forces
them to constantly update their ambitions and design proto-
[IMMThe tops of our constructions can reach beyond their
technical nature: they can become spaces for new events.
As a result, water tanks, air conditioning units, ventilation
pipes and machine rooms migrate elsewhere in the section:
new ground is cleared, to be truly acknowledged as a special
place. An open platform, as-yet-unprogrammed and in direct
contact with the sky.

If we could imagine our cities as fragments of an artificial
crust, we would stop worrying about the skyline and instead
focus on a new groundline that will no longer coincide with
the natural soil level. We would no longer be moved by the
formal repertoire that we find at the top of buildings. So, to
draw up a new contract with the sky, we will have to inhabit
the entire thickness of the cities. Both its valleys and its
peaks. In this sense, living in the air could be much more
than a strategy to compact and densify our habitat: it could
become the expression of a collective desire. Describing

the city in these terms would allow us to discover a vacant
territory, permeable to new projections and fantasies.

The sky covers all geographical features. The city is one of
them, the one that we design for ourselves.”

- Adamo Faiden, 2G, 2024

Where Buildings meet the Sky

THE SKY FRONT “The flat roof was an
architectural statement for the avant garde of Modern Archi-
tecture in the nineteen twenties, even an ideological expres-
sion of architecture itself. Can a flat roof give architecture a
special quality or significance then?

It can, but not in the way that you so often see it being used.
In today*s architectural world, [IEEIEIBY SREUEHIAAS
design cliche, without any kind of statement or ideology, a
kind of mannerism. For the construction world it is just an
leconomic way of covering up the upper surface of a buil-
ding. In the shape itself I can see no special qualities; where
[ am concerned the quality would need to appear from the
conceptual integration with the building itself, or from the

use of the building §

- Interview with Xavier De Geyter
in: The sky front. flat roof architecture, 1998

THE SKY FRONT *Over the coming decades
there will undoubtedly be a fundamental change in the

use of our customary roof forms in connection with urban
architecture ocations (city centres, vilage centres, rede-
velopments, etc.) Following the unbridled increase: in land
consumption over the last fifty years, open space is quietly
becoming scarce. (...)

B)the roof will take its rightful place as a fully-fledged
fifth wall, adopting significance both in the uses it offers and
the visual experience it generates. It will then no longer be

possible too degrade the flat roof into a collective space for
chimneys, air conditioning vents, emergency domes, flagpo-|
les, machine rooms, etc., it will be taken up into the concept
of the building itself and judged accordingly.

-Eddie Vanzieleghem
in: The sky front : flat roof architecture, 1998
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Where Buildings meet the Sky

SKY L1
1.25 1.26
moscow open air cinema auditoire en plein air, université
spartak kndeghtsyan and de fribourg, denis honegger

telman gevorgyan, 1964
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1.28
mini golf on roof, tokyo
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1.30 1.31
palacio acorta, lignotto factory, fiat
buenos aires, 1928 torino, 1923

,»We must invent and rebuild ex novo our modern city like
an immense and tumultuous shipyard, active, mobile and
everywhere dynamic, and the modern building like a gigan-
tic machine, Lifts must no longer hide away like solitary
worms in the stairwells, but the stairs - now useless - must
be abolished (...)

[@®)cverything must be revolutionalised; that we must
exploit our roofs and put our basements to work; depreciate

the importance of the facades [N

-Antonio SantElia
Foundation Manifesto of Futurism, 1909

46

,»The concept facade is already passing from architecture.
No place remains in buildings for which is not adapted to
some function: to the development of the front (balconies,
I URGNis added the exploitation of the roofs (garden

erraces, landin

-Laszl6 Moholy-Nagy
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1.32 1.33
bundeskunsthalle bonn chicago city hall
gustav peichl, 1992 rooftop garden, co-existance

with technical devices
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TAKING ADVANTAGE OF THE ROOF This is one of the few well documented cases where a roof garden has
been included as no extra capital cost. Considered in isolation, a grass roof is more expensive than a conventional flat roof. At
Willis Faber DUmas, however, other factors outweighed the greater initial construction cost. For instance, the greatly increased
insulation afforded by the soil layer meant significant reductions in heating and cooling costs. Early calculations showed that
insulation would be so good as to eliminate totally the need for an expansion joint across the building, removing at a stroke an
entire line of columns and associated foundations.

Another, more potent, argument for the roof garden was its amenity value. The architects took a creative view and argued that
the garden would reduce staff turn-over and thus prove cost efficient in the long run. (...) The client was impressed but nervous
about the idea of maintaining a full scale garden. When the architects suggested a straightforward expanse of grass, agreement
was reached. (...)

Planting in the one acre garden remains limited to grass and the Euonymus Japonica perimeter hedge which conseals the roof
parapet, thus creating the splendid illusion of a ground level garden. A continuous walkway or jogging track runs between the
planted hedge and the roof edge. The small terrace area outside the restaurant and the track are the only hard surfaces. (...)

-Bramante, Gabriele. Willis Faber & Dumas Building: Ipswich 1975, Architect: Foster Associates.
London:Phaidon Press, 1993.
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1.34
willis, faber & dumas building,
ipswich, norman foster, 1975

1.35
willis, faber & dumas building,
ipswich, norman foster, 1975
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,On July 1, 1908, a zeppelin flew over the city of Zurich for the first time. At Zurich
City Hall, everyone from the janitor to the mayor climbed up to the roof terrace.*

- Nebelspalter : das Humor- und Satire-Magazin, 1990

The chapter on TERRITORY investigates the histori-
cal development and the quantification of space.

ILI Historical Development

The relation of buildings to the sky has changed
fundamentally throughout the last 150 years. Until
the mid 19th century, Zurich‘s cityscape was charac-
terised by pitched roofs with steep slopes of 38-45°.
Since climate and local materials were the most
important parameters shaping the roof, frequent
rainfalls and wooden constructions with thatched

- and later shingled roofs defined the high-pitched

typology.

In the second half of the 19th century, the city of Zu-
rich grew immensely. Through industrialisation and
the first integration of neighbouring municipalities in
1893, the city almost doubled in size within 10 years.
Whilst atypical for its climatic zone, these ,,Griin-
derzeitbauten“ were thriving for sun and air in the
industrial city and their trimmed hipped roofs offered
“Dachzinnen”, a new typology of roof terraces. Usa-
ble spaces for photography studios, drying laundry,
overlooking the city and as far as the alps, spaces
for dancing, for representation through advertise-
ment, sunbathing or watching the first Zeppelins and
hot air balloons rise above the city. The use of the
roof is strongly embedded in Zurich's culture and
has always been a common space, almost percei-
ved as part of the public sphere.

Advancing material properties and technologies like
Holzzement, roofing felt, asphalt, as well as reinfor-
ced concrete and steel resulted in the construction
of Zurich'’s first flat roofs of industrial buildings
around 1900. In the 1930s, with the ,,New Objectivi-
ty“ movement, first representational buildings and
housing developments in the city‘s surroundings
were constructed, applying flat roofs as usable out-
door space for terraces and gardens.

TERRITORY

IL1I 5.4km2 of Zurich

While the Heimatschutz-Bewegung opposed this
development in the 1920s, their widespread adop-
tion across all building types in Zurich began in the
1950s. Since then, flat roofs have accounted for
more than 80% of all newly constructed buildings
each year.

This shift was largely driven by economic considera-
tions: flat roofs were practical, requiring less surface
area of the building envelope and thus reducing the
overall building volume for the same usable space.
The result was lower material and energy consump-
tion, translating directly into cost savings.

Consequently, the fundamental idea of new ground
seems to have been forgotten. Technical equip-
ment, safety regulations and economic considerati-
ons, rendered most of the roof spaces inaccessible.
Today, around 48% of Zurich's buildings are covered
by flat roofs, adding up to a surface area of 5.4km2.
These surfaces create new patterns and densities
within the city, especially accumulating in industrial
and public building zones, where they account for
more than 75% of the built surface.



TERRITORY 1.1 Historical Development

Tt century. ncoc-
lassicist buildings housing develop-
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1.01
“héauser und landschaften der
schweiz’, richard weiss, 1959
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CLIMATE AND LOCALITY

Until the mid 19th century, Zurichs cityscape was
characterized by pitched roofs with steep slopes
of 38-45°. Since climate and local materials were
the most important parameters for the their shape,
frequent rainfall defined the steep roofs of the city.

Earlier roof coverings were thatched roofs, whi-

le during the 16th century, due to fire risks in the
denser urban environment, the roof coverings slowly
transformed to heavier tiled roofs. The last thatched
roofs disappeared around 1900, after an official pro-
hibition by the canton of Zurich.

In this predominent typology, the attic mediates
between the building and the roof. Its porosity was
one of its most important features, as the air flow
through the roof covering enabled smoke to escape
and ensured the conservation of wooden construc-
tions. As an unheated, but dry space, that was often
only accessible via steep staircases or ladders, it
was not intended for human habitation.

Instead, it offered space for other important uses: It
provided a cold space for the storage of food and
firewood, but also tools or furniture. It was used for
drying laundry or herbs and other foods. Sometimes
it also provided additional servants‘ quarters or in
case of public buildings was used as archival space.

From the 60s and 70s onwards, still existing attic
spaces have often been transformed into additional
housing space.

Historical Development

Roofs Roofs exist to shelter mankind from
three principal vicissitudes of weather—water, wind, and
extremes of temperature. As a shield against water in the
form of rain, snow, or ice, all roofs must be waterproof or

as nearly so as the available building materials permit. As

a protection against excessive heat or undue cold, all roofs
must possess heat-insulating value; they must prevent the
transmission of heat from the inside of the building to the
outside, as well as the penetration of heat into the interior.
The most obvious requirement is waterproofness, for dama-
ge resulting from leaks in roofs or their appurtenances is one
of the most troublesome calamities that can occur in a buil-
ding. Undesired water in an interior is not only distressing
and unhealthy for the occupants but also destructive of many
types of building material and finish; a small leak can cause
hundreds of dollars® worth of damage. The utmost care must
therefore be taken by the architect to avoid any possibility
of leakage, and it is significant to note how great an amount
of ingenuity has been displayed by architects, engineers,
chemists, physicists, and building-materials manufacturers
to obviate any such difficulties. (p. 565)

- Talbot Hamlin, Forms and Functions of Twentieth-Cen-
tury Architecture, 1952
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THE SLOPE OF A ROOF
1§ FUNCTION
OF THE CLIMATE

Slightly sloped roofs
covered. with  Roman -
tile

Flat rerraced roofs (sdo-
be]

Steep roofs covered
with palmesmo
“rgamic materis

Altitude and roof conditions from Lyon w Chamonix
~—{the figures indicate the altirude above sea level in feet)

TERRITORY ILI

1.02

“form, function, and design”
paul grillo, 1960

1.03

altitude and roof conditions
from lyon to chamonix

THE SLOPE OF A ROOF IS FUNCTION OF THE
CLIMATE

A roof is characterized not only by the material it is made
(SR EINAGVATEGMClimate is the reason for every
particular roof angle in the design of an archetype. JUTSHIG
of roofs offers all possible angles with the horizontal. Some
vertical wall treatments may even be explained as roof de-
sign. For instance, some walls exposed to driving rains are
covered with shingles, exactly like a roof. This design is
found for the same reason in New England as well as in
Norway. Flat roof design is widespread nowadays, although
it is not everywhere as sensible as in the architecture of
Tibet, Morocco, or in the pueblo villages of the South West.
If we lay out on a climate map of the world, the regions that
use the same kind of roof design, we find that within similar
climatic conditions, the peasant covers his farm the same
way anywhere on earth.

1. Only the desertic zones use flat roofing, as in the pueblo
architecture of Arizona, the Sahara border regions, Arabia,
Iran, Tibet, etc. This is not done by choice, but because
wood, the main material for a sloped roof, is scarce. Wood
is reserved for religious and government buildings, that all
have sloped roofs, which have thus become a symbol of
dignity and power.

2. The slope increases gradually on either side of the tropics,
in proportion to the increase of humidity. The slope is slight
in the warm temperate zone, where Roman tile rules the
design. It increases in the colder temperate zone, where flat
tile and slate are the materials used, and [{ETEIINETEITIS
such steepness that it becomes impossible to climb atop

the roof without a ladder, in the northern regions and the

lequatorial zones, where thatch or shingle is the material
used, and rainfall is abundant.

Historical Development

LOCAL ALTITUDE AND WIND CONDITIONS ALSO
INFLUENCE ROOF DESIGN

Since climate is the reason for roof slope, we can expect to
witness a difference in design according to differences in
altitude, as climate is also affected by altitude.

This proves to be true. Lets choose as an example a very
small region in France where, within 100 miles, the climate
changes from polar-like conditions to Mediterranean mel-
lowness. It is an intriguing experience for the designer to
take the train from Chamonix to Lyon, and just look outside
the window. Without moving from his seat, he will have
witnessed a parade of every kind of slope of roof possible,
and this is why:

(...) In Chamonix, where snows are heavy, the roofs are
slightly sloped, with a wide overhang and covered with
wood shakes. The reason: snow accumulates on the roof,
clings to the wood, whereas a stronger pitch would make it
slide. It soon builds up a cosy blanket offering a powerful
insulation against the cold. The wide overhang also permits
the farmer to reach the stable at the rear without shoveling
snow. In Annecy, where precipitation has become rain,

the roofs are high-pitched and covered with small flat tiles
shaped like the scales of a fish, on which the water glides as
on the back of a duck. In the Dombes plains, where heavy
rain storms and winds are frequent, such high hats would be
carried away by the first squall. Here, roofs are low-pitched,
but covered with a very heavy Roman tile, as light wood
shakes like those used in Chamonix would be blown off.
Each tile is designed so as to be a little gutter to evacuate
the water faster, but heavy enough to withstand a high wind.
Finally, in Lyon, where there are heavy rains but little wind,
the roofs are higher pitched and covered with slate, on
which the rain flows harmlessly. (...)

NEW TECHNIQUES OPEN FRESH POSSIBILITIES IN
ROOF DESIGN

Until not too long ago, it was impossible to make a roof that
would not leak, unless water was shed from its slope imme-
diately. Today, we can use our ,,built-up” roofs as swimming
pools, as the new flexible sprayed-on plastic sheetings can
cover surfaces of any curvature with a permanent water-
JotJ Sl There is no longer any reason for the designer to

follow obsolete roof patterns which have evolved from other

icchnigues. (@)

-Paul Grillo in ,,Form, function, and design®, 1960
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Die Verbreitung
der Hausformen

in der Schweiz

Gy
e ;
o & Le développement

des différentes formes

de la maison Suisse.

Maitstah 171060

TERRITORY

1.04

“das schweizer haus - nach sei-
nen landschaftlichen formen
und seiner geschichtlichen
entwicklung’, dr. c. jecklin, dr. j.
hunziker 1914

1.1 Historical Development

1.05

“das schweizer haus - das drei-
sassige haus’, dr. c. jecklin, dr. j.
hunziker 1908
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1.06 1.07
“héauser und landschaften der “hauser und landschaften der
schweiz’, richard weiss, 1959 schweiz’, richard weiss, 1959
roof slopes and shapes traditional thatched roofs in the
. __(7»\‘ canton of zurich
2%, Vclrh:‘t(tunpqunrrr.: ,{F!:',‘Il'l"
\S Dichfliche und Dachneigung - ""_'.-.'L"l.r“Jl" = jainien]

i
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1.08

around 1500

altar panels from the twelve
apostles chapel of the gross-
miinster by hans leu der édltere

1.09

1576 murerplan

the medieval city since the
13th century

Historical Development
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.11

1848 view over zurich
johann caspar uster, rudolf
dickenmann

.10
1781 zurich stampfenbach
rudolf holzhalb
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.12

1839-42 ziirich ramistrasse 59,
ehem. kantonsschule

gustav albert wegmann

following the neoclassicist
tradition of schinkels
bauakademie in berlin

.13
1896-1900 palais henneberg,
emil schmid-kerez

pitched roof hidden behind a
parapet wall, simulating the
horizontal line

Historical Development
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Il TERRITORY 1.1 Historical Development

DECAPITATING THE ROOF

from the mid 19th century

During the second half of the 19th century, the city
of Zurich grew immensly. Through industrialization
and the first integration of neighbouring municipa-
lities in 1893, the city almost doubled in size within
10 years. Between 1888-98, an additional 40% of
the city were constructed and with it a new roof

typology emerged.
e 4 DR R Ak 1R DAk 5 The so called ,,Griinderzeitbauten® were thriving
- itk S O = AN for sun and air in the industrial city and soon the

trimmed-hipped roofs dominated the cityscape. The
new usable outdoor space of the ,,Dachzinnen“ was
first thought as an extension of the living spaces but
was soon also applied to public buildings.

N\ & . . )
" " N Even though it is not how we predominately build
1 ]
'\ i?!‘ “ -..“ '-r\?'q \ today, this typology still strongly characterizes the
i":“ t X AT N cityscape and opened up completely new possibili-
l‘l. 13' J AL MAT ties for the city life.

These terraces served a whole range of uses, such
as photography studios, drying laundry, overview
and orientation, spaces for dancing, used for re-
presentation through advertisement, sunbathing or
" g ; ' watching the first Zeppelins and hot air balloons rise
S % 3 : T ds o, . o o above the city.
s ‘.r’ oY ’ g . i

/; o The typology opened the path for the flat roof, which
would completely change the cityscape just shortly
after.

.14
1990-99 wohnheim ziirichberg
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.15
1835 hotel baur en ville, ziirich

in neoclassicistic tradition, the
pitched roof is hidden behind a
parapet wall/balustrade, simu-
lating a horizontal line

.16
1835 hotel baur en ville, ziirich

.17
1883 poststrasse ziirich

as one of the first in zurich, the
building offers a roof terrace
with a view over the surroun-
ding city

Historical Development
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.18

1896-98 friedhof aussersihl,
blick von dachzinne luther-
strasse 20

.19
um 1900, griinderzeithduser
am stauffacher

during the construction
boom of 1888-1898 most new
buildings featured the typical
zurich roof terraces, called
“dachzinnen”

11.20
1900 hochstrasse
werbung sternwarte

n.21
1898 fabrikstrasse 21-23
1910 heinrichstrasse 133-137

Historical Development
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.22
1903 eidgendssisches turnfest

the roof terraces as a tribune
from which to watch the
festivities

: AL . T 123
b5 SR g P, 2 e z 1886-1900 altstadt mit blick auf

die eidgendssische technische
hochschule

‘Frage 4989: Geht es an, dass eine Mietspartei auf dem gemeinsamen Dachboden Kleider ausklopft und biirstet, wéh-
rend die andere eine nasse Wasche dort hidngen hat, auch gestirkte Herrenhemden und Vorhdnge? Im Vertrage ist nur von der
gemeinsamen Beniitzung des Bodenraumes gesagt. Es ist zwar noch eine kleine Dachzinne da, wo bei trockenem Wetter Wasche
gehingt werden und Kleider geklopft werden kénnen. Bei Regenwetter ist aber kein separates Eckchen vorhanden. Wie richten
sich erfahrene Hausfrauen in solchem Falle ein?”

- 1899 Schweizer Hausfrauenzeitung

asernenplavtz.
Dom eidgendjjijdgen Turnfejt: Die Gejamtiibungen.

15 17 7 o A IS 29 3 39 44 43 145
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.24
1909 photoatelier
johannes meiner

between 1855 and 1915, there .25
were more than 100 such stu- 1911 photoatelier
dios in the city of zurich bruno eduard schucht
‘Mit wahrem Vergniigen stieg eine Tante nach der anderen die steile Treppe hinauf auf die Dachzinne, wo der neue Apparat auf-
gestellt war. Thre Liebenswiirdigkeit wurde so gross, dass sie bei 30° Celsius auf dem Blechboden stillsassen ohne den Sonnen-
stich oder die Migréne zu bekommen. (...)"
- 1875, Ein gliicklicher Erbe, Reblausgesichte in brei bis vier Kapiteln
11.26

1909 photoatelier
johannes meiner
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Als ich ein kleiner Bub war, kannte man noch keine Flug-
zeuge. Wohl sprach man davon, aber die Leute, ja sogar
viele Professoren sagten: Das ist verriickt, das ist unmog-
lich. Das Flugzeug ist ja schwerer als die Luft. Dann kam
der Zeppelin nach Ziirich. Ich erinnere mich sehr gut. Wir
saflen gerade in der Schule. Es war ein schoner Sommertag
und sehr heifl. Da schaute man lieber zum Fenster hinaus
als an die Wandtafel. P16tzlich ein Geschrei: «de Zeppelin,
de Zeppelin!» Ohne den Lehrer zu fragen, rannten wir

alle ans Fenster. Richtig! Dort liber dem Ziirichberg stand
eine kleine, weifle, silberglanzende Wolke, der Zeppelin.
Ganz tief fuhr er tiber die Stadt, kreiste mehrmals um das
Grofimiinster.

Alle Strafen, Platze und Dachzinnen waren voll Menschen.
Das war ein Jubel. Zum erstenmal war da ein lenkbares
Flugschiff. Aber es war eben kein Flugzeug, sondern auch
nur ein langer Ballon. Es hatte wohl Motoren und Propeller,
aber es war wegen dem «Gas», womit es gefiillt war, immer
noch leichter als Luft.

- Schweizerische Gehorlosen-Zeitung, Fliegen, 1946

‘Am 1. Juli 1908 uberflog erstmals ein Luftschiff die Stadt
Zurich. Zur Erinnerung an dieses Ereignis wurde noch im
gleichen Jahr eine Strasse nach dem Zeppelin benannt.§iul
Ziircher Stadthaus lief jedermann, vom Hauswart bis zum
Stadtprasidenten, auf die Dachzinne. NEIteSiBiEilib o]
den kithnen Zeppelinern mit Handen und Taschentiichern

zugewinkt hatte (...)"

- Nebelspalter : das Humor- und Satire-Magazin, Was wollte
der Grossfiirst in der Parfiimerie? 1990

80
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.27

1936 auszug schulbuch
watching the zeppelin from the
schools roof terrace

11.28
1908 graf zeppelin iiber ziirich

1003 L

schiff.
af Zeppe!fn'ﬂﬁbﬂgzlﬁ'n'. .

Historical Development

2, Im Schulhaus.
Die Wandtafel zeigt das Bild eines Schulhauses. in

welchem die Schiiler ihre Kiépfe zu den Fenstern

r-qu Ul Lui ns
RN

|
|
|
|
!
|
Mea Lola I

2

hinausstrecken. Was da wohl geschehen sein mag? —
Priigeln sich Knaben auf der Strasse? Raufen Hunde
im Hof? Ist ein Velofahrer gestiirzt? Sind zwei
Autos zusammengestossen? — Nein, zwei Knaben
sind ja sogar auf die Dachzinne gestiegen! Sie deuten
gegen den Himmel. Sie hiéren ein bekanntes Surren
in der Luft. Es muss der Zeppelin sein, der daher-
gefahren kommt! Eben zeigt er sich in seiner vollen
Pracht.
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11.29
1933 altstadt ziirich
krebsgasse 6

11.30
1947 altstadt ziirich

11.31
1976 kaminfeger altstadt ziirich

ALTSTADTSANIERUNG 1948

(...) die in den Sanierungskampagnen zerstorten Bauten und die damit aus dem Stadtbild
getilgten Architekturformen verraten ebenso viel tiber die zeitgendssische Architekturauf-
fassung, weil sie umgekehrt offenbar nicht zu deren Idealvorstellungen passten. Abstockun-
gen bestehender Bauten und die Respektierung einheitlicher Trauth6hen fiir die Neubau-
BB WA Sulcine weitere Vereinheitlichung in der bis dahin sehr viel bewegteren
Dachlandschaft zur Folge; dieselbe Tendenz wurde etwa mit dem Ersatz von Dachzinnen

durch Schrigdacher gefordert JGREP)]

Als Resultat der Sanierungskampagnen verschwanden damit spitklassizistische und historis-
tische Architektur-formen- wie Gesimsprofile, Fensterverdachungen, Putzquaderungen oder
die axial bezogene Einzelbefensterung in klassizistischer Tradition- tendenziell aus dem
NetdiitiBdasselbe gilt fiir flache oder flach geneigte Diacher und Dachzinnen, wie sie im
19.Jahrhundert vielfach erstellt worden waren. Gerade diese baulichen Eingriffe waren
sicherlich vorrangig dsthetisch motiviert, diirften die im 19.Jahrhundert entstandenen Hau-|

ser doch noch in vergleichsweise gutem baulichem Zustand gewesen sein J(SBER)]

Historical Development
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1.32
project ,altstadtsanierung®,
albert heinrich steiner, 1946

proposal to remove roof
“dachzinnen”
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Abb.73: Viktor Nussbaumer, Theodor E. Laubi, Sanierungsprojekt fiir die Altstadt, Block 19
(1948). Fassaden an der Schiffléinde, Bestand (oben) und Projekt (unten).

Abb.74: Conrad D. Furrer, Alfred Gradmann, Georges-Pierre Dubois
und Jakob Eschenmoser, Sanierungsprojekt fiir die Altstadt, Block 4
(1945). Ubersichtsplan Bestand und vorgeschlagene Neubebauung.
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.33
project ,altstadtsanierung*,
albert heinrich steiner, 1946

proposal to remove chimneys

Historical Development
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Abb.86: Viktor Nussbaumer, Theodor E. Laubi, Sanierungsprojekt fiir die Altstadt, Block 19
(1948). Fassaden Geigergasse, Bestand (oben) und Projekt (unten).

RENNWEG

RENNWES

UHNTGER: GASSE

Abb.87: Viktor Nussbaumer, Hans Hubacher, Sanierungsprojekt fiir die Altstadt, Block 22 (1951).
Fassaden an der Fortunagasse, Bestand (oben) und Projekt (unten).

UNDENHOF STRASSE

LINDENH OF STRASSE
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¥
g ;1 !
[ 18
s
e

.35
1960 freigutstrasse

1.36

1960 bahnhofstrasse

Historical Development
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1.37
1960 stadthausquai

HISTORICAL USES Since the late 19th century,
the use of roof spaces is strongly embedded in Zurich's
culture. By studying historical magazines and images a lot
of different uses could be identified

1875 Photographie
(bei 30°C auf dem Blech der Dachzinne)

1888 Schweizer Frauenzeitung: bei Kopfweh frische
Luft auf der Dachzinne, Gesundheitsaspekt

1891 Ballonaufstieg 1891 in Ziirich,
viele Menschen auf den Dachzinnen

1899 Hausfrauen Zeitung - Wische ausklopfen und
authéngen bei schonem Wetter

1899 Aublick tiber Ziirich und die Alpen
1908 am 01.Juli 1908 iiberflog erstmals ein Luftschiff
Ziirich (Artikel von 1990), vom Hauswart bis Stadtprasiden-

ten waren alle auf der Dachzinne

1910 Fensterbeobachtungen, Brotkrummen werden
auf einer Dachzinne fiir die Spatzen verteilt

1917 29 Dachzinnen fiir Vermessungspunkte
1931 Werbung Siedlung Neubiihl, Gassen der Altstadt
lassen keinen Sonnenblick zu, die Kinder klettern auf der

Dachzinne um sich zu wiarmen

1932 Waldmannsburg bei Ziirich, Dachzinne mit
Tanzflache aus Beton

1933 Repriésentation, skulpturengeschmiickte Dach-
zinnen des Physikgebdudes der ETH

1936 Schulbuch zeigt zwei Knaben auf der Dachzinne
beim Zeppelin beobachten

1937 ,,Auf der hohen, heilen Dachzinne saflen wir oft
in volliger Zufriedenheit.”

1946 Fliegen - Zeppelin in Ziirich. Alle Strassen und
Dachzinnen waren voller Menschen

1947 Dachzinne als gemeinschaftlicher Ort! man holt
bei Regen die Wische der Nachbarn rein

1949 unbenutzte Dachzinne zum Sonnenbaden

1950 Tagebuch Max Frisch, mit einer Zigarre auf der
Dachzinne, unter Wiaschestangen durchbiicken, Ausblick

Historical Development

1951 Artikel von 2012 iiber die Altstandtsanierung,
Riickbau der Dachzinnen und Kamine, ,,Dachzinnen wurden
im 19.Jh. viel erstellt*

1957 Horizont und Panorama, 360° Rundsicht von
einer Dachzinne, Schulklasse analysiert Horizont

1970 Stromschlag nach Installation einer Dachantenne
durch einen Maler

1976 Bild von Kaminfeger auf dem Dach

1984 Gasmotorwarmepumpe (ADA) auf horizontaler
Flache der Dachzinne

1997 Hochparterre, Werbung fiir Sonnenliegen zum
Sonnen auf den Dachzinnen

2008 neues Dachzinnenprojekt der PWG

2019 neue Maisonettewohnungen mit privaten Dach-
zinnen = Tendenz Privatisierung des Daches

2019 Dachzinne als Werbetréger fiir Photographie

2054 Artikel von 1953

,»(...) mit Nylonit gepanzerte Landeplatte fiir die Taxiheliko-
pter, und die Postsacke werden hier durch einen neben dem
Kehricht- und Wischeschacht liegenden Postkanal direkt
vom Postflieger eingeworfen, gelangen automatisch zum
Concierge, “welcher die Post per Hauslift verteilt.”

> the roof as a common space,
from which the public can be observed
> exposed to the sun/warmth
> space where everyone has access equally
> mostly domestic space used/managed by women
and children
> roof for represenational purposes, advertisement
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1.38
1904 francois hennebique, his
own house in bourg-la-reine

THE FLAT ROOF

beginning of the 20th century

In the beginning of the 20th century, advancing ma-
terial properties and technologies like holzcement,
dachpappe, asphalt, reinforced concrete and steel
resulted in Zurichs early experiments with flat roofs
on a larger scale.

First, industrial buildings were constructed. The
Rote Fabrik and the Escher Wyss Areal profit from
newly available large building spans.

In the 1920s and 30s, the Neue Bauen movement
from Germany began influencing the swiss building
culture. The first applications with housing were
newly constructed ,Siedlungen” in the outskirts of
the city. Neubihl as the most prominent example
promotes the idea of ,befreites wohnen“ with air,
light and sun as central ideas.

With this new orientation, the roof becomes an out-
door space, its terraces are seen as an extension of
the living area.

Importantly, the adoption of the flat roof also meant
a new unprecedent freedom to design. Architects
were no longer constrained by the inherited forms of
pitched roofs; the focus shifted towards efficiency in
volume and flexibility in floor plan, shaping buildings
according to the needs and aspirations of contem-
porary society.

By the 1930s, also many representational buildings
commit to the expression of the flat roof. The Kispi,
the Neue Borse and the Museum fiir Gestaltung are
examples of this.

Historical Development
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1.39 11.41
1892-96 rote fabrik 1903 escher wyss areal, ausser-
ziirich wollishofen sihl hard

architect carl arnold séquin for
the silk company henneberg

11.42
1892-94 escher wyss 1|
maschinenfabrik ag T— S N b l )
baufirma locher & cie 1 el | 7
i1z z = - || L]
11.40 I~ 1 ST Bl i | B I i

! 1892 rote fabrik
. ¥ g seidenwebereien, horgen

Bttt Sash s quiies Halle

AETIENGESELLSCHAFT STONZI SO0HNE
SEIDENWEBEREIEN
HORGEN (BCHWEIDL)
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wesendichen Vosseile liegen soflen, da die Ersparnisse hichsiens 14 v. H.

von der Cesamibasumme betragen, denen wieder alle Nachieile des
fnchen Draches gegeniil n. Hicrbel st dall dic

blicklichen Pappias
organisch, Fibri

Batd 3

auch der griite Tell der vermeintiichen Ersparsis daraulgehen. Will
man aber da Diecke massiv herstefien, wie es ja meisterss gebordert wind,
50 mufk matiiclich auch die Drempelwand aud alle Fille massiv in voller
Starke awlpeidhrt werden; mam erhilt also ein weiteres Gescholl, dessen
Kostenn entsprechend sind, Voo Dachboden kann man danm nicht
mehr reden.

Auwch Verbindungen des ginzlich dacklosen Hauses mit dem
Drempeidach werden manchmal in der Weise susgeblihrt, daf ctwa die
Hadte der Fliche des obersten Stockes noch Kammer wit fachem Dach
enthilt, die andere Hilie als Bodenrsum Verwendung findet. Im Grusde
handelt es sich dabei auch muf um ¢ weittres Stockwerk

Als Vortell dwses Drempeidaches wird manchsal ausgefiibert, dafi

der gesamte Dichraum Koplbihe bekime und da bt bemutz.
i eniige herams.

die Bodesraum-

ch gendigt, wihrend

die ibrighlcibeaden Schrigen zum Abstellen voa Oerdt m. dygl, will-
kommenen Raum bieten.  Ein Trockenboden von der Grendfiache des
ganzen Hamses sinde in gar keimem Verhilieis mu den wirklichen
Bediirfnissen

In stidsebauk ng verhilt sich dieses Drempeldach
wesenthich ung igte Cach, Wenn man die beiden Ab.
bildungzen 30 auf 5. 37 50 kann kein Zwestel dariber bestehin,

TERRITORY

1.43
1927 paul schultze-naumburg
flaches oder geneigtes dach

publication and survey as a
reply to walter gropius survey
»das flache dach”

.44
1926-28 berlin
zehlendorfer décherstreit

,.Next comes a justification of flat roofs on functional
grounds, supported by a lengthy piece of autobiography
about the disastrous behaviour of the pitched roof on his
carly cinema at Chaux-de-Fonds, where the snow melted
from internal heating on the high parts of the roof, and the
water ran down until it encountered the unthawed snow at
the eaves plate, where-upon it ran back down the inside of
the walls. This he claims, is avoided on a flat roof laid to fall
toward the warmed centre, as in the villa at Chaux, and

, If this is the only solution to extreme cases, we can be sure
it is the solution- type for all cases.

—a most remarkable declaration from one who had earlier
refused to argue from le cas d‘espéce.”

In any case, the main argument in favour of flat roofs is aest-
hetic, and is developed in the latter part of the essay, which
is largely a transcript of his lecture at the Sorbonne.

What I wish to show, is that there is an established hierarchy
of different states of minds, and that certain of them are, per-
haps, superior to others. This, at all events, I allow myself
to aflirm since it is for me a certainty: mind manifests itself
through geometry. From this I deduce that when geometry

is all-powerful, mind has made progress over preceding
periods of barbarism... arrived at a period of intellectual
clarity such as the Renaissance, it arrives also at the all-po-
werful horizontal, the horizontal that closes the composition
at its crown.

or, put more bluntly, a parapet concealed the pitched roof
behind.

Now, we dispose today of the means to pursue this magni-
ficent ascent towards geometry, thanks to the invention of
reinforced concrete, which offers us the

most pure mechanism for orthogonal composition.

and the employment of such pure mechanisms carries within
it, he asserts, perfection.

-Reyner Banham on Le Corbusier
in: Theory and Design in the first machine age,
1960

Historical Development

*(...) he set out the reasons for creating, in place of old-style
roofs, garden terraces which ,,in cities are often the only
(gardens), since land is expensive, and plots are small and
often completely covered with buildings. A few terraces
have already been developed, in France in particular, in

\Wiitdilplants grow no less readily than on the ground, where
one has the benefit of fresher air, where one may take lunch
or dinner, sleep, sunbathe and engage in openair physical
exercise, beyond the view of neighbours; where one may
also, if the house is large and the budget is generous, have a

swimming pool or tennis court.

It is a secret garden, a different, unexpected type of garden,
rich with all the flavour of its novelty (....)*, which offered
,.the ability intimately to combine the life of the building
with that of the garden, and through it with the natural en-|

\’il‘Oll]]lellt.“ i

- Lurcat, André. Terrasses et jardins. Paris: Ed.
d’art Charles Moreau, 1929.

But beyond this relationship with nature and landscape,
Lurcat was proposing a new order for roofs: JEIRINRII8
moment when the aeroplane is enabling us to view our cities

from a fresh perspective.‘]

-Roland Matthu in: The Sky Front, 1998 (p.279)
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Alter Schuppen in Davos

EXPOSITION NATIONALE SUISSE ZURICH = 6 MAL AU 29 QCTOBRE 1939 Kize pos
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Mahsame Arbeit. Wenn der Bauer in der Zeit der
Schneeschmelze selne Kinder nicht durch unbe:

achenbar herabfallende Schnearutsche gefdhrden
DJ\CH sleigen 'und

will, so muBl &r taglich auf
von

schaufelwaise Schneée

11.46
1929 befreites wohnen, sieg-
fried giedion
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AUFNAHMEN VON DER
WOHNSIEDLUNG «NEU-
BUOHLs IN ZORICH VON
HS. STAUB

.47
1931 ziircher illustrierte

aus der festung in die siedlung

“kein sonnenstrahl féllt in die
dunkle gasse der altstadt. da
stehen drei kinder sich selbst
liberlassen und frésteln. vater
und mutter sind dem verdienst
nachgegangen. ueber dem est-
rich auf der dachzinne scheint
einzig die sonne. da steigen
die kinder durch die dunklen
géange die steilen treppen hinauf
auf die dachzinne, um sich zu
waérmen - aber mit schlechtem
gewissen, denn die mutter hat
ihnen verboten, allein auf die
zinne zu gehen.”

1.48
1930-32 werkbundsiedlung
neubiihl

paul artaria, max ernst haefeli,
carl hubacher, werner max
moser, emil roth, hans schmidt,
rudolf steiger

“licht, luft und sonne”

Historical Development
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1.49
1931 albisstrasse 153-161

flachdach siedlung, charlotte
enggist
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11.50
1933 villa schlehstud, meilen
hans fischli

peter fischli: * (...) fiir das haus in
meilen musste man die technologie
erst erfinden und verwendete dach-
pappe. was man nicht wusste: ein
flachdach braucht eine leichte neigung
und einen abfluss, sodass das wasser
nicht steht. eine kindheitserinnerung
ist, dass sich einmal im jahr aufgrund
der feuchtigkeit ein gelber ring an
der decke abzeichnete. dariiber durfte
man nicht sprechen. das war tabu. der
elefant im raum. der maler iiberstrich
die decke, man hat das problem weg-
retuschiert. meilen hatte mein vater
gewihlt, weil das bauland so billig
war. das war noch nicht die wohl-
habende goldkiiste, unsere nachbarn
waren alle bauern. da war so ein haus
eine provokation. bauen konnte er es,
weil es damals noch keinen zonenplan
gab. das kam erst in den 50ern, und in
vielen gemeinden galt ein flachdach-
haus als stérung des dorfbildes.”

- https://www.hochparterre.ch/nach-
richten/buchrezensionen/das-flach-
dach-und-die-zuercher-konkreten#
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TERRITORY 1.1 Historical Development

1.51 1.52
1935 kinderspital ziirich 1930 neue borse
am bleicherweg

“neues bauen’ in ziirich

.53
1933 museum fiir gestaltung
zirich, ausstellungsstrasse

adolf steger und karl egender
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1.54
zurich
aerial view

THE FLAT ROOF

since the 1950s

While the Heimatschutzbewegung and others op-
posed this development in the 1920s, the flat roofs
still became well established in Switzerland from the
1950s onwards and were used across all types of
building uses.

This shift was driven by clear economic logic. The
flat roof proved to be a practical solution: less total
surface area meant reduced building volume for the
same usable space, translating directly into material
and energy savings and therefore lower costs.

Consequently, the fundamental idea of offering a
Technical equipment and safety regulations, along
with economic considerations, rendered most of the
roof spaces inaccessible

Today, flat roofs are a defining feature of Zurich’s ci-
tyscape and around 48% of Zurich’s buildings have
flat roofs (5.4 km2).

5.4 km? of Zurich

Flat roofs The development of modern techno-
logy has now removed most of the earlier objections to

the use of flat roofs, whatever the climate may be. The
movement toward an increasing use of this type arose at the
very beginning of the nineteenth century, when many post-
Colonial and Classic Revival houses had flat roofs of metal.
That movement was accelerated by the growing economic
p re for the greatest possible cubic content of building
R RIEER T, obviously with a flat roof there were no
N EIGSlBY the middle of the century the flat roof
had become practically universal in all urban construction,
whether for domestic or for industrial and commercial
purposes. Moreover, because flat roofs were not exposed to
the view of the passer-by, it was possible to use cheap and
extremely unsightly materials, provided they were water
XS #l The result was a flood of inventions and develop-
ments of all kinds of roofing material based on paper, felt,
pitch, rubber, or tar. (p.580)

- Talbot Hamlin, Forms and Functions of
Twentieth-Century Architecture, 1952
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11.55
zurich roofs
aerial view

11km?
49 002

surface area

buildings in total

5.4 km? of Zurich
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11.56
zurich flat roofs
aerial view

48,8%
12 697
5.4km?
425m?

51,2%
36 305
5.6km?
156m2

flat roofs

buildings in total

surface area

area per roof

pitched roofs

buildings in total

surface area

area per roof

5.4 km? of Zurich
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1.57

zurich flat roofs
(excl. housing)
aerial view

48,1%
9 221
2.6km?
282m?

51,9%
3476
2.8km?
806m?

housing

buildings in total

surface area

area per roof

other uses (administration, industry, commerce, ...)

buildings in total

surface area

area per roof

5.4 km? of Zurich
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TERRITORY 1L 5.4 km? of Zurich

5 11.58 flat roofs

31 T 4 . ofs
.;-J | ) JI_? ] berlin as a green archipelago by building use commerce/retail (1,9%) secondary use (1,9%)
] )_“"""*-—-gj | L] ? 0.m. ungers buildings in total: 122 buildings in total: 684
t r oy 1 = 0.1km2 = 0.1km2
/£ .1 ) ._T L T Ty ol fragmented city
BN 1 L [ |
| ¢ I < | transportation (3,7%) hospitality industry (1,2%)
.a; - -y /'F“l < Io:l o ¢ I bugzéi:gsz' in total 134 buildings in %a;krg
= Al [ el - = 0-2km =0.
= e - t
f J-‘E Lz -;- ol i J | | =2 S | b\ - |
4 ‘:;-i [l A , N | industry (12,9%) agricultural use (0,01%)
| 1 | | | b | | uildings in total: 601 uildings in total:
} 'f L ] T g | ‘bl WL_Q.__ _‘_,\S; | iol.ﬂrmz e = ﬂﬂf’ﬂlkrig
[ o |
4 4 S e T L1, g ek |1
W . 4 @ p! |
: lg-ﬂf?ihia \ﬁf:}":‘i‘* y | d Ry ﬁ’ %
.) B -?—?»la—f:e: 4 ma = ’Q‘. / 9 l L Y B
Flisl il | I i A 14 LR nhl SN 4
{ 7 0-1 a { 1 % g‘ A -! _} housing (48,1%)
L =] | o ) .
- o buildings in total: 9221
{\ - 2 N ’M i e \‘ = 2.6km2
[ I I
/ o / | ;“ ! | (- r\\

aN

) administration (29,6%)

[

A
N
X
;i
SN
+ T4
\
LNEN
)

1 | \L r = buildings in total: 1828
|| | | = 1.6km2
I i | -/

d

by buing zoe gt I\ -

mixed zone
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1.59
point cloud section of all flat
roofs in zurich, industriequartier

the new densities are also
visible in section

hardtiirme] railway tracks toni area limma

i
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(K]
point cloud section of all flat
roofs in zurich, industriequartier

the new densities are also
visible in section
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"Zurich building regulations are largely based on what has already been built historically.
The chimneys and roof cornices of the old town are nowadays used to legitimize the in-
frastructural roofs with their ventilation systems, antennas, and other technical structures
disrupting the roof.

- Hannes Reichel, Chair of Architecture and Building Process ETHZ

On the scale of the PLATFORM, the focus lays on
the regulatory conditions.

HLI Norms and Regulations

Norms and regulations act as ,design drivers”, sha-
ping the whole roof territory by defining rules for the
individual platforms.

Although roof typologies have changed completely
over the past 100 years, building regulations still
follow the historical 45° pitch of the steep roof. This
angle aims to preserve the incidence of light in the
street space, but as flat roofs have become more
common and economic pressures have increased,
these regulations have led to the development of
attic floors and fragmented roofscapes, often further
cluttered by additional layers of infrastructural
installations.

In terms of building regulations, the infrastructural
roofs were initially justified by Zurich‘s existing
roofscape. ,,Dachzinnen“ and chimneys have always
characterised the cityscape and the new technology
and machines are seen as a ,progressive*“ variation.
Since ,,chimneys, solar energy systems and techni-
cally conditioned roof structures” are considered an
exception from the building law in 1995 (§292 PBG),
the roof territory changed completely. This carte
blanche eliminated the need for technical rooms on
the attic floor, a switch so significant that infrastruc-
tural roofs can easily be classified as built before or
after 1995.

As an appendix of the building, technical systems on
top of our roofs are permitted to exceed the highest
point of the structure and are only restrained in
dimension by ‘what is functionally necessary’.

§292 PBG is described as an aesthetic norm, aiming
to ensure that the roof and roof structures appear as
a harmonious whole, keeping the city’s roofscape
»,calm“, paradoxically the exception through the half-
sentence is doing the exact opposite.

Having technical systems as the ,,crowning features“
of our designs, represents their current value for
society.

PLATFORM

IILII Surface

The effort to build a flat roof is extremely high.
Besides the technical challenges and the danger
of leakage, frequency and intensity of maintenance
make the flat roof very time-consuming and costly,
especially if calculated for the entire life-span of a
building.

Since the 1991 building zone regulations, it is man-
datory to build green roofs in Zurich. While intended
for ecological compensation, in reality most roofs

of existing buildings remain gravelled - existing
structures and economic factors limit the options for
ecological upgrades. This is especially the case with
the large volume of flat-roofed buildings from the
1970s and 80s, which will soon reach their next re-
novation cycle. When flat roofs are being renovated
or newly constructed, green roofs are distinguished
between intensive and extensive systems. Intensive
systems are rare but provide functional ecosystems,
benefitting biodiversity and climate, while extensive
green roofs often primarily serve the technological
purpose of absorbing rainfall and offering thermal
insulation.
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PLATFORM

Norms and Regulations

' 1985

INFRASTRUCTURAL ROOF

The phenomenon of the infrastructural mostly roof emeiged in the 1990s. In terms

of building regulations, they are iitially justified by Zurich's existing roofscape,

“Dachzinnen and chimnevs have always characterized ihe cityscape and the new
and machines are isidered a ', ssive” variation.

on*

1985

Pflicht zur

technisch bedin,

esamt nicht breiter als diel

beginning of the 1990s
concept of.the 2000-Watt
Gesellschaft emerges-at ETHZ

Flachdiicherp

Aufbauten,

()

zigmutbar ist.

Verein Miner,

Dachkonstruktion iib
diirfen aber in ihren|
Abmessun a

9.6 Technisch bedingte
Dachaufbauten sina

und fiir den Unte
Dach

2005

2016 Bau- und Zonen-|
ordnung (BZ0) Art. 18|

Im zweiten Dach

und kleine
bedingte Aufbauten er

ung|

Leitfaden Dachlandschafien|

9. Technikaufbau,
Kamin, Lii

10. Mobilfunkantenne,

015 BZO Arl 11

Parabolantenne

2025

2020

‘ 2030‘ ‘ ‘ 2035‘

Fe4

1995 Planungs- und Baugesetz, PBG
Kanton Ziirich

$292 Dachaufbauten

Wo kein geringeres oder grosseres Mass bestimmt ist,
iV ic DRI BTN lausgenommen Kamine, Anlagen

ur Nutzung von Sonnenenergie und kleinere technisch
DTN, insgesamt nicht breiter als die Halfte

der betreffenden Fassadenldnge sein, sofern sie

a. bei Schrigdéchern tiber die tatsdchliche Dachebene
hinausragen
b. bei Flachdédchern das vorgeschriebene Mass der Riick-
versetzungen unterschreiten
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\/

Entscheid Ziirich Verwaltungsgericht 2000

EShccwohnliche Mobilfunk-Basisstationfi#iigontey
Wohnzone zonenkonform. Sie ist nicht an die Vorschriften

betreffend Gebédude- und Firsthohe gebunden, sondern kann
FIMDachaufbaute gemass §292 PBG bewilligt werden.

Entscheid Ziirich Verwaltungsgericht 2004

"Nachtrigliche Bauverweigerung fiir einen Dachausstieg;
SRR NSHTILEADic umstrittene Dachaufbaute - ein
eingehauster Ausstieg auf eine Dachterrasse - ist nicht als
kleinere technisch bedingte Aufbaute im Sinn von Art. 24 d

Abs. 3 BZO der Stadt Ziirich zu qualifizieren,
Errichtung nach Art. 24d Abs. 2 BZO im zweiten Dachge-
schoss unzuléssig ist.*

Entscheid Ziirich Verwaltungsgericht 2015

‘Der Begriff ,,Gesamthohe™ ist kantonal definiert. Kantonal-
rechtlich auszulegen ist daher auch eine kommunale Be-
stimmung, wonach ,,die massgebenden Gebaudeteile fiir die
Gesamthohe eine bestimmte Hohenkote nicht iiberschreiten
siilsioIM@IE inc Fotovoltaikanlage ist eine ,,technisch be-
dingte Dachautfbaute® und zahlt nicht zur Gesamthohe]

Entscheid Ziirich Verwaltungsgericht 2020

iBei § 292 PBG handelt es sich um eine Asthetiknorm}

welche bezweckt, dass Dach und Dachaufbauten in einem
abgerundeten harmonischen Bild als ein aufeinander abge-
stimmtes Ganzes erscheinen. Insbesondere sollen iiberdi-
mensionierte, dem Dachbereich ein Ubergewicht verleihen-
de Aufbauten verhindert werden. Ein Ziel von § 292 PBG ist
es, die Dachgestaltung ruhig zu halten.”

123

m? flat roof surfaces §
by year of construction
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700.1

Attika-
7t werden;
sch

hied
Oberkante

r Brilstung bzw. des
finder

schstens aber um 7 m,
besti L

PLATFORM

gebaut ode
ndmauer zu errichten.
brand-

1zelnen
s erhilt-
nisse es rechtfe 1 ung il ! ihrleistet

bleibt.

1barn kein pr
samen Brandmau

meinsame Brandmauer darf man
der Bete

nmen Kamine, Anlagen zur !
¢ technisch bedingte Aufbauten, ir
liec Hilfte der betreffende

Norms and Regulations
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11l PLATFORM 111 Norms and Regulations

HOHENBEGRIFFE, HOHENMASSE DACHGESTALTUNG

Die Begriffe betreffend der Héhe
on bzw. al

1 durch Breite
rden

en, Kohlanlagen, Motoren-

Figur9
tachnisch bedingte Dachaufbaute
Héchste Punkte i der Raum der unter dem D
onstruktion Hochste Punkle der
chkonstruktion

tzte Fenster in Schragdachern

Gesamthihe h | Gesamthdhe h

flache, die d

/

/

massgebendes Terrain tiefster Punkt auf massgebendem

Terrain unter der Dachfldche

tiefster Punkt auf massgebendem
Terrain unter der Firstlinie

Dachflachenbereich Gber dem tiefstgelegenen

Firstlinie ~. Teil des massgebenden Terrains

Gesamthdhe h

6 by SIA Zuric
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11l PLATFORM 111 Norms and Regulations

GESCHOSSE DACHGESTALTUNG

:n und bei Gebauden, die in der Hahe oder in der

ude sep 1 durch Breite

rden

en, Kohlanlagen, Motoren-

der Raum der unter dem D.

Dachaufbauten

Afttikageschosse

oy i Gt FYe 5 tzte Fenster in Schragdachern
flache, die d

Vollgeschosse

Untergeschos

Dachaufbauten
Allikageschosse
Voligeschosse

Untergeschosse

1
|
|
|
1
|
|
i
|
1
|
|
|
|
s

massgebendes Terrain

ht @ 2006 by S1A Zurich = 1 423, C igh 6 by SiA Zunic
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700.100

* 1Dachgeschosse liber Flachdachern (Attikageschosse)
mussen, mit Ausnahme der nach § 292 des Planungs- und
Baugesetzes®™ zuldassigen Dachaufbauten, ein Profil einhalten,
das auf den fiktiven Traufseiten unter Einhaltung der zuldssigen
Gebaudehéhe maximal 1 m (ber der Schnittlinie zwischen der
Aussenkante der Fassade und der Oberkante des fertigen Fuss-
bodens des Attikageschosses unter 45 ° angelegt wird.

?In den 2-, 3-, und 4-geschossigen Wohnzonen darf das Attika-
geschoss hangseitig fassadenbiindig angeordnet werden, wenn
auf dieser Seite unter Einbezug des Attikageschosses die zu-
lassige Gebaudehohe eingehalten wird und seine Flache nicht
grosser wird als die eines Attikageschosses gemass Abs. 1.

3 Briistungen von Dachterrassen sind von den Breitenbeschran-
kungen flr Dachaufbauten ausgenommen, sofern sie die zulas-
sige Gebaudehdhe nicht (iberschreiten.

4 Der First fir die Bestimmung des Dachprofils von Gebauden
mit Flachdach ist in der Richtung der Gebaudeldngsseite zu
wahlen. Bei zusammengebauten Gebauden ist in der Regel die
Langsseite des Gebaudekomplexes massgebend. Bis zu einem
Verhaltnis der Gebaudelangs- zur Gebaudeschmalseite von 4:3
kann die Firstrichtung frei gewahlt werden.

Art. 8 'Arealiiberbauungen sind in allen Wohnzonen, ausge-
nommen W2b, sowie in allen Zentrumszonen und Zonen fiir 6f-
fentliche Bauten zulassig.

?Die Arealfliche muss mindestens 6000 m? betragen.

3Fir die Arealiiberbauung missen ausreichend Gemeinschafts-
raume geschaffen werden. Von den fiir leichte Zweirader zu erstel-
lenden Abstellplatzen ist ein angemessener Anteil zu (iberdecken.

*Innerhalb der Arealiiberbauung gelten fiir die Grenz- und Ge-
baudeabstande die kantonalen Abstandsvorschriften. Gegen-
Uber Grundsticken und Gebauden ausserhalb der Arealliber-
bauung sind die zonengemassen Abstande einzuhalten.

°*Die zonengemasse Vollgeschosszahl darf in der Wohnzone
W2 auf drei, in der Wohnzone W3 auf vier, in der Wohnzone
W4b auf finf Vollgeschosse und in den {brigen Zonen auf sie-
ben Vollgeschosse erhoht werden. Die maximale Geb&udehthe
betragt in den Wohnzonen W2 und W3 12,5 m, in der Wohnzone
W4b 15,5m und in den lbrigen Zonen 25m.

# Fassung gem. GRB vom 30, November 2016; Inkraftsetzung 1. November
2018 (STRE Nr. 686/2018).
Planungs- und Baugesetz vom 7. September 1975, PBG, LS 700.1.

® Fassung gem. GRB vom 30. November 2016; Inkraftsetzung 1. November
2018 (STRB Nr. 686/2018).

Dachge:
bei Atti
geschossen

Areal-
Oberbauung

PLATFORM

Wohnanteil

700-1 00 Bau- ur*ln-:j‘:z:::'ll-g

*Dacheinschnitte und Dachaufbauten sind nur im ersten Dach-
geschoss zuldssig.

3Im zweiten Dachgeschoss sind nur Dachflachenfenster sowie
Kamine, Anlagen zur Nutzung von Sonnenenergie und kleinere
technisch bedingte Aufbauten erlaubt. Die Gesamtfliche der
Dachfenster darf im zweiten Dachgeschoss hochstens einen
Achtel der Bodenflache des zugehérigen Raums betragen.

* Wo Mansardendécher, Zinnend&cher und ahnliche steile Dach-
formen vorherrschen und die Mehrzahl der Gebaude mit ihrer
Traufe die erlaubte Gebaudehohe erreicht, ist eine Durchstos-
sung der flr das Schragdach zuléssigen Dachebene gestattet.

5 Zur Wahrung gebietstypischer Dachformen und im Interesse
eines besseren Erscheinungsbilds kdnnen in den Kernzonen
City, Enge, Hirschengraben, Mythenquai, Parkring, Ramistrasse,
Seefeld, Selnau, Utoquai und Zahringerstrasse Abweichungen
von der Langenbeschrankung von Dachaufbauten bewilligt oder
angeordnet werden.

Art. 40 "Von der anrechenbaren Flache der Vollgeschosse
und der solche ersetzenden Dach- und Untergeschosse eines
Grundstlickes ist mindestens der im Zonenplan festgelegte An-
teil als Wohnflache zu realisieren.

%]st ein Wohnanteil vorgeschrieben, missen anrechenbare Fl&-
chen im Dachgeschoss dem Wohnen dienen. Vorbehalten bleibt
eine Verlegung gemass Abs. 3.

*Die Wohnflache kann innerhalb des Gebaudes und innerhalb
eines Umkreises mit einem Radius von 150 m in der Kernzone
Altstadt und von 300m in den Ubrigen Zonen verlegt werden.
Eine Weiterverlegung aus diesem Umkreis hinaus ist nicht zu-
lassig. Diese Beschrankung ist vor Baubeginn im Grundbuch
anzumerken.

*In Gebieten mit einem vorgeschriebenen Wohnanteil von 90 %
darf der Wohnanteil zugunsten von Betrieben und Einrichtungen,
welche vorwiegend die in einem naheren Umkreis wohnende
Bevolkerung mit Dingen oder Dienstleistungen des alltaglichen
Bedarfs versorgen, auf hochstens folgende Werte herabgesetzt
werden:

"r_ung vorgesehen, noch nicht in Kraft (GRB vom 22. September 2021).

Norms and Regulations
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Leitfaden Dachlandschaften

Projektierungshilfe fir Bauten im Dachbereich

Leitfaden Da
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9 TECHNIKAUFBAU, LIFTANLAGE,
KAMIN, LUFTUNGSKANAL

134 135



136

Grundsatze Technikaufbau

beziehungswe
ren und in Gruppen

tellte Technikaufbauten missen B
nehmen auf den gebauten Konti Proportionen, Gliede-

Materialisierung, Farbgebung. Konk eutet dies,

dass sich die technischen Aufbauten entsprechend der
Dachform, Dachgeometrie, Lage und Material einzuordnen
haben.

Grundsatze Liftanlage

Die Integration in die truktur ist ges

ug nehmen auf
ebauten Kontext: Proportionen, Gliedert
ierung, Farbgebung.

Beispiele Technikaufbau auf Inventarobjekten

Beispiele Technikaufbau auf Hochhéau
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10 MOBILFUNKANTENNE,
PARABOLANTENNE
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VERSTANDIGUNG

In der vorliegenden Nor
sind im Anhang B in alphabet

Allgemeine Begriffe

Dachbegriinung Vv
Bewusst angel

erfolgt nach der Art der Vegets
nforderungen.

Extensivbegriinung Vegéta
begrinungen auf diinnen Vegetationstragschichten |

Intensivbegriinung V
Einfache Intensivk ung i gelegte, fla

00 mm) mit niedrigen und mittel

edlichen geolog
itli

von Biotopen),

Forderung der Artenvielfalt,

maoglichst naturnahe und
on Natur in d

aran|:

PLATFORM

Filterschicht
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€ ht zu projektieren,
von Feinstoffen aus der

ifischen Setzungen einzukalkuli

t zur Férderung der

Bei extensiver Dachbegriinung

Tabelle 1 Erzielba farn in # angigkei der Dicke der

er

Pflanzen-
formen

hicht bei
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Tabelle 2 Grundanfo

Jahresnieder

rfolgter
tzung)

< 800 mm 110 mm

8001000 mm 100 mm

Bei intensiver Dachbegriinung

Tabelle3 Erz

durchzufihren und entspr
rhandenen B
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Nutzba
Feldkapazitat (nFK)

runung

sdenverbesserungen

nnaher Aufbau mit Unterboden und Ob

PLATFORM
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Regenwassernutzung

sgrinte Dachflache durc
etation:

n von Dachbegriinung und Solarenergienutzung

cung auf Solaranlag C : tion einer Dachbegriinun
ichtigen. Die Ve 3 t vor dem Solarmodulk
rt werden oder e

Bei Begrinungen mit Solan
e die Funktionen der Energ

rinung ist au
t und den Standort als Erse
gewahrleisten,

143



144

PLATFORM

700.100

Art. 9 'Hochhéuser sind in den im entsprechenden Ergén- Hochhauser
zungsplan bezeichneten Gebieten zulassig.

2Die zuldssige Gesamththe betragt in den Gebieten | und Il
80 m und im Gebiet Il 40 m (vorbehaltlich Abs. 3).

3Im Hochschulgebiet Ziirieh-Zentrum gilt eine maximale Hohen-
kote von 512mu. M.

Art. 10** ' Abgrabungen flir Haus- und Kellerzugange, Garten- Abgrabungen,
ausgange sowie Ein- und Ausfahrten zu Einzei-, Doppel- und Aufschittungen
Sammelgaragen sind zulassig.

2Im Ubrigen sind nur geringfligige Abgrabungen und Aufschiit-
tungen zulassig. Zwecks Einordnung in die bauliche und land-
schaftliche Umgebung und insbesondere zur Sicherstellung
eines harmonischen Gelandeverlaufs konnen weitergehende
Terrainveranderungen bewilligt werden. Die Gebdudehdhe muss
auch vom gestalteten Terrain aus eingehalten werden.

Art. 11* 'lIn allen Zonen ist der nicht als begehbare Terrasse Begrinung,
genutzte Bereich eines Flachdachs okologisch wertvoll zu be- ‘E}" =und
griinen, auch dort, wo Solaranlagen installiert sind. Die Pflicht, '
okologisch wertvoll zu begriinen, besteht, soweit dies technisch

und betrieblich moglich sowie wirtschaftlich tragbar ist.

2 Bei der Erstellung von Hauptgebauden sind in Wohnzonen min-
destens zwei Drittel, in den Quartiererhaltungszonen mindes-
tens die Halfte und in Zentrumszonen mindestens ein Drittel der
nicht mit Gebauden (iberstellten Parzellenflache zu begriinen.
Ein Teil dieser Flache ist der Art der Uberbauung entsprechend
als Spiel- oder Ruheflache oder als Freizeit- oder Pflanzgarten
herzurichten.

3 Die Herrichtung solcher Freizeit- oder Pflanzgarten, Spiel- oder
Ruheflachen kann bei bestehenden Mehrfamilienhausern ver-
langt werden, wenn daflir ein Bedlrfnis vorhanden und die Ver-
pflichtung technisch und wirtschaftlich zumutbar ist.

Art. 11a* 'In den Baumschutzgebieten ist das Fallen von B&u- Baumschutz
men mit einem Stammumfang von mehr als 80 cm bewilligungs-

pflichtig. Ebenso bendtigen Eingriffe im Kronenbereich oder am
Wurzelwerk solcher Baume, die sich wie eine Beseitigung aus-

wirken oder eine solche notwendig machen, eine Bewilligung.

Fassung gem. GREB vom 5. Juni 2019; Inkraftsetzung 17. Februar 2020
STRB Nr. 1039/2019).
Fassung gem. GRB vom 30, November 2016; Inkraftsetzung 1. November
2018 (STRE Nr. 686/20
ung gem. GRB vom 30. November 2016; Inkraftsetzung 1. November
(STRE Nr. 686/2018)
t durch GRB vom 30. November 20186; Inkraftsetzung 1. November
RE Nr. 686/2018).
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Stadt Ziirich
Griin Stadt Zirich

4/4

Griindachpflege

Im Ausflihrungs-
jahr

"Erstellungspflegc
1.-3. Jahr,

Einjahriges Berufkraut

(Erigeron annuus)

ganzjahrig Blate/Wachstum méglich _
Schmalbla

Rundkiesbereiche und Dachablaufe
vegetationsfrei halten. Schnittstelie
svertrag kia

Ersatz gepflanzter
Nachsaat bei ungeniigendem De-
ckungsgrad oder unerwinschten

urzkontrolle und jaten der invasiven |

Neophyten alle 4-5 Wochen

ch Kontrolle und Jaten von

| Problempfianzen, artgerechte Entsor-
| gung —

Mahd und Entfernung Mahgut, ge-
staffelt jedes Jahr 50% der Flache.
QOder nach Pflegeplan

PV: Beschattung verhindern

Jéten oder Mahen von hochwiichsi-
 gen Pflanzen.
Rundkiesbereiche

strukturen (Asthaufen, etc.). Perio-
disch freijaten, Holzstapel bei Zerfall
erganzen. Pflegeplan

]rauali!atskomrollc Qualitatskontrolle Vegetation / Vege-
| tationsdeckung alle 5 Jahre
|

O U S T S T R O S,
| Wartungsarbeiten | Gemass Vorschriften SIA / SUVA und indiv el Y e |
| Fachvereinigung Geb#udebegrinung: Empfehlung zur Pflege und Wartung von extensiven Dachbegri-
| nungen (Ausgabe 2023).

Legende

Zeitfenster fur den Einsatz / die Einsatze
Einsatz nach Bedarf
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1 PLATFORM IR} Surface

11L.01 11.02

technopark stampfenbachstrasse 114
green roof, during summer a gravel roof, plants started gro-
duck family lived on the roof wing between pipes and ducts
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11.03
HPM hénggerberg

green roof since transformation
partly used as herb garden

Surface

11.04
technopark

green roof, during summer a
duck family lived on the roof
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1 PLATFORM IR} Surface

11.05 11.06
CLA HPM hénggerberg
green roof, tall grasses gravel roof, hazel tree started

growing on the roof
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IV

‘Because of this failure of the architectural profession to - almost literally - keep its
house in order, it fell to another body of men to assume responsibility for the main-
tenance of decent environmental conditions: everybody from plumbers to consulting
engineers. They represented "another culture’, so alien that most architects held it
beneath contempt, and still do.”

- Reyner Banham, The Architecture of the well-tempered Environment. 1969

"The ceiling used to be decorative, a symbolic plane, a place invested with intense
iconography. Now, it has become an entire factory of equipment that enables us to
exist, a space so deep that it begins to compete with the architecture. It is a domain
over which architects have lost all control, a zone surrendered to other professions.”

- Rem Koolhaas, Elements of Architecture, 14th Venice Biennale of Architecture, 2014

The chapter on the SYSTEM explores the technical
and performative aspect defining the spaces.

\"A] Infrastructure Space

Our societal understanding of comfort—driven by
expectations for climate control, convenience, and
technical services—has led infrastructure spaces
to occupy an increasingly significant share of

our buildings and cities. At the same time, due to
safety regulations, these areas are typically strictly
separated from human encounters. The increasing
professionalisation and specialisation of building
systems has led to a disconnect between infras-
tructure and architecture. Architects now frequently
design flat roofs as vacant surfaces, prioritising the
most efficient and cost-effective arrangement of
technical equipment.

Given the pressure for densification, especially in
urban contexts where every square meter is optimi-
sed, it is crucial to question this attitude and inves-
tigate the opportunities for creating hybrid spaces
that integrate infrastructure with human use.

VI Technical Devices

Through advancing technologies and consequently
established norms and regulations the phenomenon
of the infrastructural roof emerged in the 1990s.

The inventions of modern technologies like the lift
in the 1890s, the radio broadcasting in the 1920s,
new ventilation systems after the oil crisis 1973 and
the advancing technology of solar energy in the
1980s changed the way we design completely. The
consequences and residues of our expectations

for ,hyper-comfort“ become clearly visible on our
roofs and become apparent in the form of machine
rooms, antennas, ventilation ducts, solar panels and
maintenance devices.

Analysing roofs through aerial views reveals that
these technical devices occupy on average ~ 30%
roof surface area per platform of administrative,
industrial and commercial buildings, but due to their
configuration, the entire roof slab is rendered inac-
cessible. These technical roofs can be described as
fluid spaces. The life span of buildings far exceeds
the life span of technical devices. Ranging from 5-25
years, antennas, solar panels, lifts and ventilation
systems have to be exchanged, often they are repla-
ced even before the end of their service life due to
changes in usage or adapted regulations. Constantly
advancing technologies and consequently esta-
blished norms result in very reactive spaces. Small
changes in regulations can be implemented in short

SYSTEM

times, verifiable in overlays of established regulati-
ons with dated aerial views.

To project the future development of the technical
landscape means to dissect it into individual devices
and analyse their functions. While the roof structu-
res above lifts will disappear due to the invention of
machine room-less elevators, all other categories

of systems are expected to increase in quantity and
scope. The number of mobile-antennas are rapidly
increasing and expected to double every 18 months,
demands for HVAC systems are predicted to expand
to be able to compensate for increasing air pollu-
tion and global warming. Here, also the efficiency
paradox comes into play: While the machines
themselves get more efficient and become smaller,
the demands set by the user will grow, this leads, for
example, to larger air ducts in order to reduce the air
speed and thus reduce the noise emissions of the
machine. Potential alternatives could be provided

by centralised district cooling. Solar systems are
subject to a new energy law, which requires the ins-
tallation of solar panels on all non-usable roofs with
more than 300m2 built surface until 2040. Accor-
dingly, with all of these devices increasing, also new
SUVA norms will be established and the maintenan-
ce systems will continue to grow.

These prognoses are speculative but result from a
series of conversations during the research, conduc-
ted with people working in the sector.

V. To Expose or To Conceal

Architectural approaches to infrastructure space can
vary widely, ranging from concealing technical ele-
ments, exposing them as intentional design features,
to integrating them into the overall architectural
concept.

The status quo often neglects these systems; there
are no archival materials or coherent plans, as each
specialist typically only plans their part. Given the
short operational lifespan of technical systems, tho-
rough coordination is often deemed unnecessary.
Infrastructures are mostly concealed, remaining
hidden and invisible. Instead of a clear attitude,
we‘re currently faced with an ambiguity of concepts.
Already within the entity of one building we find an
inconsistency between concealing

and exposure. Whilst hidden within our structures,
the installations suddenly appear on our roofs,
indicating the missing synergy between buildings
and their infrastructure. Surfacing from the black
boxes that we ,,design“ around them, they suddenly
become a matter of public interest.
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V.07

a home is not a house, 1965
reyner banham and
francois dallegret

IV. 08
bernd and hilla becher

Infrastructure Space

“Infrastructure (...) must be regarded as more as a mere servant to utility; it must
become responsive to cultural and contextual distinctions, and be reclaimed as a truly
public resource. To make these broad objectives achievable in the first place, infras-
tructural systems (...) must be viewed as more than a technical issue, and treated
equally as a social issue in scope and design and a common good in an ecology of

interrelationships vital to furthering life.”

- Introduction in: Infrastructure Space, 2017
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MECHANICAL EQUIPMENT

Mechanical Equipment contributes immeasurably to the
services and amenities provided in twentieth-century
LGS T his equipment has made it both possible
land economically feasible to increase the physical
dimensions of buildings and to create within them an

environment satisfying to man‘s biological needs. As a
result, mechanical equipment has become an important

extensive use made of and the dependence placed on
this equipment the size of the mechanical plant itself has
increased. (S IISNIN
ment of many projects the space requirements for suc
elements become a matter of first importance JRgasS3 il
buildings which provide a satisfying environment for
man‘s various activities are those in which adequate
consideration has been given to mechanical services
providing for the production, distribution, and precise
control of heating, cooling, lighting, and the like. (p.192)

SPACE CONSIDERATIONS

In the interest of efficiency and low maintenance costs,
ample space allotment with easy access becomes a major
consideration in the design of every installation. The
importance of this factor is attested by the
JEluRiElmechanical equipment may constitute from
20't0 40 per cent of the total bullding cos ATy
industrial plants it may account for considerably more
than half the entire building investment.

OB\ LIR TNV Arefrigerating-machine and fan

rooms, duct distributions, and the like can be located in

penthouses or in a top-floor ceiling space.

- Talbot Hamlin, Forms and Functions of Twentieth-
Century Architecture, 1952
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AFTER COMFORT - A USER’S GUIDE

The fossil fuel era is ending rapidly. The International
Energy Agency has indicated that global use of fossil fuels
will peak by the end of the 2020s. However, the projected
data looks more like a cliff than a pinnacle, whose long,

flat plateau will stretch decades into the future. This is in
part because of the ways that fossil fuel use is locked into
buildings and has become integral to so many aspects of our
lifestyles. As a result, we cannot just “build more efficient-
ly” to stem the extraction of fossil fuels. Rather, the duration
of fossil fuel dependency is in large part determined by how

rapidly and radically existing buildings can be decarbonized.

Over-carbonized economies have shaped their lifeworlds
around artificially abundant and cheap energy resources.
Architects, engineers, historians, technologists, and others
need to consider the shape, pace, and aspirations of the
decarbonization process. We need to determine how best to
design and create buildings appropriate to a new lifeworld:
after carbon, after comfort.

Comfort is difficult to let go of, on both the individual and
social scales. Thermal comfort encourages well-being and
health; it provides consistency and predictability. Over-car-
bonized economies have come to rely on it. With the slow
decline of mechanically-induced interior thermal consis-
tency comes a shift in expectations and aspirations. Life
after comfort does not have to be uncomfortable. However,
it will involve adjusted desires, compromises, and difficult
decisions. The HVAC-centered form of comfort that has
proliferated since the postwar era was only ever attaina-

ble by a privileged few. Today, climate change is making
everyone uncomfortable, and the promise of comfort is only
sold by those who are exacerbating the conditions making
us uncomfortable in the first place. We are all after comfort:
both getting over it and yearning for it.

Comfort is a construct. Many new commercial and insti-

tutional buildings built over the past few decades rely so
heavily on fossil-fueled mechanical HVAC systems that
they would be uninhabitable without them. WERVAJ RIS
stylistic and programmatic debates in architecture in these
same decades similarly relied on HVAC for their explorati-
ons and innovations. In other cases, often at the residential
scale, buildings have been produced with an expectation

of cheap energy, which has meant that adequate insulation,
cross ventilation, and other design-based passive thermal
measures have not been considered. Our determinedly slow,
casual move away from fossil fuels, with limited political

or socio-economic support, is already resulting in “green
inequity” and novel forms of thermal violence. Over the
decades to come, enclaves where upper-class neighborhoods
engage with expensive “green tech” such as electric vehicles
and heat pumps will coexist alongside poorer areas that
cannot afford to make any transition from the carbon-fueled
lifestyles they need to get by.

Infrastructure Space

‘What tomorrow’s comfort might look like can be glimpsed
by looking both back into the past and forward to the cutting
edge of contemporary practice. Design strategies and social
practices that we already know of and can implement now
have the potential to address the costs of this fossil-fueled
conditioning and adjust our relationship to comfort accor-
dingly. At the same time, they can promote steps towards
green equity, offering global citizens everywhere ways of
living sustainably in buildings and landscapes that achieve
comfort through emissions mitigation and adaptation. As

a cultural and technological realm of experimentation and
speculation, and through its entanglement with the building
industry, economic systems, and energy transitions, architec-
ture’s value is evolving. This User’s Guide offers tools for
nurturing novel relationships to the thermal interior in an era
after comfort.

- a project by e-flux Architecture in collaboration with the

University of Technology Sydney, the Technical University
of Munich, the University of Liverpool, and Transsolar
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tracks. Only in the postwar years did its definition expand to

v V.1 Infrastructure Space
EIGHT POINTS ON INFRASTRUCTURE AND 3 Infrastructure refers to requirements that are 8 In its etymological sense, technology means
ARCHITECTURE linked to the performance of architecture. In the first artistry. It denotes the capacity, using the means of a given
instance, this means only the individual pieces of equipment time and place, to not only find a concrete solution for a
Hardly any other area of the built environment has had such that provide for the smooth running of a building, such as problem, but also to give it a meaning. In this way it helps
a paradoxical existence as the field of infrastructure. While the heating or ventilation systems that enhance comfort, the to reassert, as shared experience, the aesthetic dimension of
few other means have inscribed themselves so deeply into telephone lines that improve communication, or the water life. For what technology is doing is not only representing a
architecture, becoming part of our daily lives and vocabu- supply that ensures sanitation. These requirements new reality, but helping us to decipher that reality.
ElwAlinfrastructure remains, in effect, an invisible presence. have led not only to a precise regulation of the various flows
[t‘s only when the system breaks down, or the connection (of water, electricity, people) into and out of the house, but - Laurent Stalder and Carlotta Daro: Eight Points on Infras-
is lost, that we become aware of it, and then usually in a also, increasingly, to a programming of the space itself-the tructure and Architecture. Infrastructure Space, 2018.
negative sense. This lack of awareness seems all the more bathroom, kitchen, laundry room, etc. |IIIENIOGINCRERTNY
surprising given that over the last 200 years infrastructure not only a physical component or a system, but both at once.
has widely undermined the traditional conception of archi-
tecture as an enclosed space. 4 hat characterizes the technical object is the
Indeed, the far-reaching transformation of close monitoring of its efficiency - its many infrastructural
architecture in the recent past is less the result of formal operations (heating, cooling, ventilation, communications)
innovations such as the international style or postmodernism all being subject to constant evaluation and optimization.
than a new set of fields of expertise (for instance, in hygi- Therefore, what characterizes infrastructure is the fact
ene), processes (for instance, in electrification or access to that the various functions of architecture - isolating, load
water), and agents (such as building, machine, or sanitation bearing, moving, circulating, etc. - are laid out in
engineers) that allow the regulation of the environment, such a manner as to render the different dimensions of exis-
or the surroundings of buildings, through a series of new tence explicit. Correspondingly, it is possible to conceive
apparatuses, devices, or appliances. This expertise would these functions individually, but also to give them form, or
bring with it a comprehensive reorganization of architecture alter, improve on, or reject them.
and urban planning, and large-scale reallocations among
the various practitioners. These changes, which are in the 5 This transformation far more comprehensively V10 G _ - o
broadest sense political, have generally been linked to the reflects the modernist attempt to objectivize the means and louis kahn, traffic study project iﬁﬁ: :I';b g 5 :'Ci‘l'lll. "le\:t : J"'r? 1
development of infrastructure. instruments of architecture by differentiations: between philadelphia b IJ,.;JTHh---:'u'-'u'r'u’.'... TR sl Y ) P H_;f
But how have these new practices changed our served and servant spaces, between load-bearing and sup- M 3 g i -TT\ wF
relationship to space? In what ways have they altered our ported elements, between ornament and structure, or indeed s MLy rO;,G‘m. o wlds -'Zl’;g;t &‘;ﬂ*z_ G g LS
inderstanding of architecture? Lastly, and most fundamen- between infrastructure and architecture. This division finds ML, VIR T st T b T ﬁ* ;3’%’3%‘%"—?—?
tally, what does infrastructure mean in relation to architectu- its expression, bureaucratically, in the proliferation of safety, b :; ; L’ t.f 44: 11 =
energy, and fire regulations and norms, e . aidel A E
but zﬁso in the incrgeasing specialization of architectural Ex o _9{'*31&;:'%&.; %4%;{_‘:;:1;‘%:‘&3&%}?;’* 5 g g’;?'m g
1 Infrastructure is a modern neologism. It origina- education. ﬁ.r'l}m TR Rﬂ E
ted with the French railways in the late nineteenth century = T o ‘Luﬁl z
to describe the earthworks necessary for the laying of rail 6 To speak about infrastructure therefore implies B L :""3' ‘1‘; L; {__25
making a fundamental distinction between different types s L =

take in airports, oil pipelines, fuel storage tanks, and various

of elements within a building. |IRINERJCIRIIRT RN R0

S i

communications and air defense systems, before it finally infrastructure, with its sophisticated technologies, is often utx
acquired its current social and economic meaning. separated from the realm of architectural design, since it ‘m.l\
With this final expansion of meaning, the term belated- is thought to concern only isolated, specific functions of et
ly - only very recently - entered architecture, implying at architecture, for which responsibility can only be delegated "
the same time a division between a superstructure and an to a specialist in that field.| ot
infrastructure. @L%

7 But in reality the opposite is true. Technology ﬁﬂ'

2 In architecture, infrastructure does not refer to
the substructure that carries a superstructure - that would be
a foundation - but rather to those technical systems that are
designed to optimize the use of the space and make it per-
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does not only concern specific, isolated aspects of architec-
ture to which particular functions can be assigned, in the
manner of household appliances or kitchen and bathroom
fittings. Technology, in its broadest sense, is - and always

needs or alleviate scarcities

mpor ot ol Sy ot 3 of
S RS ik T
B %}fz‘%}%%%%

meable to people, goods, media, and energy. [IliER eI has been - also the precondition of architecture. From this Sake
does therefore not support a building, but rather its use and perspective, infrastructure is no longer to be ! “‘i}i‘f‘@,
ever-changing conditions in time| seen as a product of modernity‘s civilizing march, but rather $ “'-?.L? e
must be understood in a much broader cultural and historical ‘In "“Q‘fjpﬁnh
context, as a technology or tool used to provide for human T 3"4"'& N

S e A
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p.-162

p.168

p.174

p.182

p.188

The infrastructure space on our roofs is composed
by a series of technical devices. To propose a stre-
tegy, the individual components must be analyzed,
dissected into their actual functions and their future
development anticipated.

Lift
Ventilation
Antenna
Solar

Maintenance

Measurement Points
Weather Stations, Wind Vanes
Lightning Protection

Advertisement

Technical Devices
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01.01.2004 BeHiG

"dffentlich zugdingliche Bauten,
Wohngebdude mit mehr als acht
Einheiten und Gebdude mit iiber
50 Arbeitsplitzen miissen
barrierefrei gestaltet sein.”

verordnung
ber die Sicherheit

SN EN 81-70
Zugdinglichkeit von Aufziigen fiir
[Personen mit Behinderung

70/10

SIA 500

~ die Forderung
onen und Giitern

Hindernisfreie Bauten

55 1865 1875 1885 1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 § 2005 2015 20 =y 2035
ife span 25-30 year:
1853 introduction of the 1890 Schindler - first 1948 Schweizerische 1997 Kone patents a machine 2010
elevator at New York's world hydraulic elevator Bauzeitung: room-less elevator Schindler 3300-AP
fair ‘Freight and Passenger elevators “All essential parts of the Schindler manufactures
. L have become increasingly machine unit are located within elevators with significantly
;ﬁgggzgﬁ; tof;’St comfortable in recent years the elevator shaft.” smaller ACVE motors that can
(increased performance due to be installed in the elevator shatft,
higher travel speeds)’ eliminating the need for a motor
1870s-80s | room above the shaft
first hydraulically operated 1958 Schweizerische Wagon-
und Aufztigefabrik AG produces

elevators in hotels in eestern
Switzerland and the Bernese
Oberland

the elevator for the Atomium at
the world's fair in Brussels




LIFT

The development of elevators began in the 1870s
and 1880s with the first installations in hotels in eas-
tern Switzerland and the Bernese Oberland. Schind-
ler soon followed, producing their first hydraulic and
electrical elevators in 1890 and 1892.

Elevators revolutionized building accessibility and
vertical transport, enabling taller buildings and urban
densification.

The invention of the elevator also shifted the internal
hierarchy of buildings: attics, once dusty storage
spaces, have been transformed into penthouse
apartments. The top floor, once seen as heroic or
remote, has become associated with prestige and
desirable living.

Today, through technological advances, specifically
since the introduction of machine room-less eleva-
tors in the 2000, lift machine rooms are no longer
projected onto the roof. As they have a typical life-
span of 25-30 years, they are the first of categories
of technical components to soon dissappear from
our roop spaces.
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SCHINDLER-AUFZUGE

in modernster Ausflihrung — mit mehreren Ge-
schwindigkeiten — zwangl&ufigen Tirverschliissen
Grisste Betriebssioherheit und Gerduschlosigkeit

SCHINDLER & G, LUZERN

Gegr. 1874 AK‘I’IENGEBEI—LSCHAFT Gegr. 1874

From the street to the roof, the rooms pile up one on top of
the other, while the tent of a horizonless sky encloses the
entire city. But the height of city buildings is a purely exteri-
[UgUCAIE [evators do away with the heroism of stair climbing
so that there is no longer any virtue in living up near the sky.
Home has become mere horizontality BN ERGliG@IS0NY
that compose living quarters jammed into one floor all lack
one of the fundamental principles for distinguishing and
classifying the values of intimacy.

But in addition to the intimate value of verticality, a house
in a big city lacks cosmicity. For here, where houses are no
longer set in natural surroundings, the relationship between
house and space becomes an artificial one.

- Gaston Bachelard, Poetics of Space, 1957
on horizontality and the lack of cosmicity
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V.11
schweizerische bauzeitung
25.februar 1933
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V.12
1905 hammenschwand lift
biirgenstock, stans - 152,8m

Lift

165



v SYSTEM WAl

V.13 V.14
1952 talbot hamlin, forms and 1958 elevator for the atomium
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ELEVATOR

Elevator service is the lifeline of the tall building. The ele-
vator shafts form the one fixed element of the service core,
around which are grouped the stairs, toilets, and corridors.
The cost of elevators (especially the cost of high-speed
units) is a chief factor in determining how high a given
structure can economically be built. In many low buildings
where goods are handled elevators are also required, and
their placing is an important element of planning; in high
buildings they are absolutely vital.

(...) The machines may be either overhead or in the base-
ment; usually the former is the case in the latest installati-
ons. The top-driven elevator, with its machinery above,

is the type favored almost universally for large installations;
the bottom-driven elevator is used chiefly in low buildings
and in alterations of older structures.

Lift

ARCHITECTURAL REQUIREMENTS

In addition to shaft and lobby space on the main and typical
floor plans, the architect must keep in mind the extra space
required for the elevator machines and he must allow for ac-
cess to them and provide means for handling heavy parts in
case of replacement. The horizontal and vertical clearances
required at the machine level are frequently a determining
factor in the exterior form of the building, and the study of
the elevator plan is not complete until the necessary dimen-
sions have been applied to the building envelope; indeed,
the original conception of the envelope as expressed in the
preliminary sketches may have to be changed considerably.
Where the building envelope is regulated by zoning ordinan-
ces the space requirements of the machine rooms may make
necessary the replanning or even the loss of a rentable floor.

- Talbot Hamlin, Forms and Functions of Twentieth-Cen-
tury Architecture, 1952
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entilation
y C
2016 EnV
Energieetikette fiir
2001 Minergie-P Standard 2025 SIA 382/1
_e P"(_’fl‘"k# ) (Mechanische Liiftung in
i tnimierung des ntegration in die Gebduden - Grundlagen und
|Energieverbrauchs Planungsprozesse [ Anforderungen

1986 Lirmschutz-Verordnung

(LSV) 2007 SIA 382/1

Kapitel 6, Schallschutz an neuen Liiftungs- und Klimaanlagen - 2023 LSV Anhang 6

Bauten: Ldrmemissionen von Aligemeine Grundlagen und [ Anpassung der Léirm-

haustechnischen Anlagen [ Anforderungen Belastungsgrenzwerte

1915 1925 193 1955 1965 1975 1985 1995 2005 2015 20 035
ife span 10-12 year.

1910s-20s 1950s-60s 2022 expansion of district
First implementation of Post-war period in cooling networks in Zurich
mechanical ventilation systems Switzerland since the approval of the
+ Bundeshaus Bern, 1903 Buildings relatively permeable, framework loan for the
+ Verwaltungsgebéude natural ventilation through expansion of thermal networks
Schweizerische Unfallversicher- windows sufficient (ewz)

ungsanstalt Luzern, 1916

1973 reaction to oil crisis in
Switzerland: buildings are
sealed and insulated more
efficiently = energy-saving
measure, mechanical ventilation
systems became necessary
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VENTILATION + CLIMATE V.16

advertisement ‘ ‘

schweizerische bauzeitung,

Dominik Grepper (Zehnder Group) expects the use 1910 7 " E "TI L nT I u " s - A " L n G E " :
A

Switzerland’s first mechanical ventilation systems

appeared in the 1910s and 1920s, primarily in repre- of ventilation systems to increase, especially as issues like spimlion P & . :
. . . . . . . . . . .. Liiftungsanlagen (eventl. in Verbindung mit Heizung), Einblasen und Absaugen von Luft mit umkehrbaren
sentational buildings as the Bundeshaus in Bern in global warming, air pollution and noise intensify. Additio- ?;.-‘hf;e_'ﬂf‘g;lg;;.';la»log;lﬂ;;};ﬂ;r:;i::;i Hosslw, Fabrken v, - REhismpssnisgem fr Hotsls, SchlRahbersian, .
. - . . . . . . . € A e = ur och- un aschkuchen In otels, Spitalern, Ar Te ete, —
1903 or the SUVA building in Lucern in 1916. nally, standards such as the Minergie P certification require Entstaubungsaniagen fir Karden, Nauhercien, Scheermaschinen, Schlcifereien, Mihlen. — Trocknungs-

anlagen fiir Stoffe, Garne, Holz- und Teigwaren. — F

mechanical ventilation systems. < %
Their use expanded significantly after the oil crisis of ‘ Scrvhameri i E M l L M E H T

fiir Fasern, Spiine etc.

Tr S
Maschinen- Eanlrlfunalrgnﬂl:tm
- L antier
= Fabrik = ST

1973, as increased awareness of energy efficiency Henning Schulz (Schulz Ingenieure) believes that i
made ventilation a tool for saving energy. cooling will play an increasingly important role in the

future, with demand continuing to rise. District cooling
Today, ventilation and climate systems are highly re- systems are currently being established in many cities,
gulated by norms and regulations, covering factors which would eliminate the need for rooftop or external air VA7
such as noise, temperature, and air flow rates. conditioning units. Additionally, the waste heat generated Eg:“?;g;'age bundeshaus
Buildings must comply with specific criteria, the from cooling can be repurposed for other energy systems. ’
introduction of the “Minergie-P” standard in 2001for
example completely changed how many buildings
are constructed today.

Prof. Arno Schliiter (ETHZ) states that the evolution
of ventilation systems should not be driven by ever more
complex technology, but rather by a better understanding
and use of passive, simple, and robust solutions wherever
possible. He sees significant potential in optimizing control

Modern ventilation and climate control are largely
driven by the pursuit of indoor comfort, replacing

Die Heizungs- und Liftungsanlagen des neuen
schweizerischen Bundeshauses in Bern.

Amget o Gebrider Smiser in W

traditional natural ventilation through operable win-
dows. With rising expectations for interior climate
quality, the demand for such systems continues to
grow—a trend further reinforced by global warming
and increasing air pollution. This follows the princip-
le of the Jevons Paradox: as systems become more
efficient and accessible, overall demand rises.

As these systems have a lifespan of 10-12 years,
they adapt quickly to changing regulations.
However, predictions for the future development of
ventilation systems are varied.

strategies and rethinking the cultural paradigm of comfort,
which could reduce energy demands and the extent of tech-
nical installations in the future.
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illustrierte schweizerische
handwerker-zeitung automati-
sche liiftung, 1916

s dankenswerte E
der Herren Gebril
die Lage versetst,

1) B KL, 35, 46 ==d g5
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ITH SMALL PERCENTAGE OF OUTSIDE AIR

NTO DISTRIBUTION SYSTEM

FIGURE 208. DIAGRAM OF THE STEPS NECESSARY IN A TYPICAL AIR-

CONDITIONING SYSTEM WHEN A

172

BUILDING IS BEING COOLED
Courtesy William H. Hayes

SYSTEM

V.18

talbot hamlin, forms and
functions of twentieth-century
architecture, 1952

\Al

AIR CONDITIONING

The basic purposes of air-conditioning systems are:

1. To maintain temperatures and humidities that are comfort-

able for occupants or suitable for industrial processes|

2. To create air motion, where this will contribute comfor
3. To remove odors, humidity, and heat locally generated
as in locker rooms, washrooms, kitchens, laundries, and
machine rooms

4. To avoid the accumulation of vapors that might constitute

a health, fire, or explosion hazard

Basically a good air-conditioning system must do all the
following:

1. Maintain the correct temperatures for comfort, chan-
ging them automatically with the weather and with other
requirements

2. Maintain the relative humidity within acceptable limits at
all temperatures

3. Circulate enough air to maintain reasonable inlet tempe-
ratures and humidities and to assure proper distribution and
diffusion without objectionable ,,drafts*

4. Introduce a sufficient proportion of outdoor air to secure
comfort and health, avert odors, and prevent the fouling of
coils and ducts

5. Remove used air in such a manner as to preclude smoke
or other objectionable constituents

6. Remove objectionable dust from the air being supplied
The use of a high proportion of outdoor air may be a simple
way of giving good results, but it is a costly way since in
summer it takes more refrigeration —and in winter more
fuel—to ,,condition outdoor air than to use recirculated
return air.

VENTILATION

Mechanical ventilation has two basic objectives: (1) to
introduce sufficient outdoor air for the comfort and health of
the occupants; and (2) to carry away heat, humidity, odors,
and harmful gases

- Talbot Hamlin, Forms and Functions of Twentieth-Cen-
tury Architecture, 1952

Ventilation

DISTRICT COOLING

Similar to district heating, district cooling is provided by
one or more central plants, such as groundwater cooling
plants or compression cooling plants, and distributed to cus-
tomers via a pipe network. District cooling is transported to
consumers in the form of cold water (~8°C) through a pipe
network that is independent of district heating. The water
heated in the customers* cooling systems (~16°C) flows
back to the district cooling center via a second pipe network,

where it is cooled down again. (DI TSI RGO R R DL AL
an environmentally friendly and user-friendly alternative to

conventional air conditioning systems. JUREONYSIOEI KD
conditioning systems, compression refrigeration systems are
powered by electrical energy. This results in high electricity
consumption in summer. [T RER O R LN s
recoolers are required on the roofs of buildings. The use

of district cooling frees up space on roofs for photovoltaic
DR R oA nstead of electrical energy, district
cooling can use a combination of groundwater and electrical
energy or a combination of heat and electrical energy to
provide cooling. The decisive factor for the environmental
friendliness of district cooling is therefore the source of
electrical energy and heat.

-Regionalwerke Baden
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Antenna
2006 Fernseh- und Radiogesetz
(RTVG) until end of 2025
- Empfangsfreiheit Art. 67 Shutdown of 3G network
Kantonale Antennenverbote
B31.12.2024 Shutdown of the
1976 Verordnung iiber die 1999 Verordnung iiber den UKW radio network by SRG
rrichtung von chutz vor nichtionisierender
Aussenantennen trahlung (NISV) 24 komplette Aufhebung
3 Bewilligungspflicht) atorium zu
1991 Neues Fernseh- und 2002 Aufhebung Moratorium zu obilfunkantennen
1975 §75 PBG Gemeinden adiogesetz (RTVG) \Mobilfunkantennen
konnen in kommunalen - Empfangsfreiheit Art. 53 (ausgenommen Schulhduser, SV Art. 11a
Bauordnungen Vorschriften iiber Satellitenantennen miissen Spitdler, Alters- und Ticht fiir Sendeanlagen
| Antennen erlassen orundsdtzlich bewilligt werden Pflegeheime, Spielpliitze) Mobilfunk BAKOM
25 1935 1945 1955 1965 1975 1985 1995 2005 2015 20 2035
ife span 13 year: 8 life sp in 5 years
1924 First radio station in 1950s ca. 1980 1993 Mid-2000s 12019 Shutdown of digital from 2030 gradual
Zurich, beginnings of Beginning of television Introduction of the 1G mobile Swisscom launches the first Introduction of the 3G terrestrial television (DVB-T) introduction of 6G network
commercial broadcasting broadcasting, installation of network 2G network network, UMTS by SRG
Sender Hénggerberg roof antennas
first transmitters and antennas ‘ 2012 2019
are being installed "Angst um das Staditbild der Introduction of Start of expansion of 5G
historischen Zentren!" the 4G network, mobile network
(Antennenwaélder) ‘ LTE (appr(\)x. 550 antennas)
1970s first tests of communal 2021
radio and TV antennas 2G network will be complete-
ly shut down, infrastructure
will be gradually dismantled
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ANTENNA

Antennas first emerged with the rise of radio broad-
casting in the 1920s and television in the 1950s.
Even at that time, critical voices objected to them,
primarily out of concern for the impact on the city’s
roofscape.

“Weg mit den Antennenwéldern auf den Dédchern”
(Schweizer Heimatschutz 1961)

The starting point of mobile communications in

the 1980s, with the introduction of 1G technology,
marked another milestone. Since then, each new
generation of mobile networks has arrived in increa-
singly rapid succession: while the initial cycle lasted
thirteen years, today a new system is introduced
roughly every five years, further determining the
transformation of our city’s rooftops.

For many years, the installation of antennas on
public buildings such as schools, nursing homes,
and hospitals was prohibited under the “antenna
moratorium.” However, this restriction was lifted in
2024. Now, both the city and canton earn significant
revenue by leasing rooftop space for antennas.

Antennas are essential elements of the urban infras-
tructure, supporting the communication networks
our society depends on. Their primary purpose is

to ensure connectivity for mobile and data services,
with their importance only increasing as new gene-
rations of networks - 5G and 6G - are developed.
Official projections already anticipate a significant
expansion of antenna installations across Zurich in
the coming years.

Despite their critical role, antennas have relatively
short lifespans, typically five years or even less, as
technology cycles accelerate. This rapid renewal
often leaves behind obsolete structures, as currently
visible in the old radio and TV antennas, which are
no longer receiving any signals.
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Antennas have long been at the centre of public de-
bate over the cityscape. While a variety of technical
devices occupy rooftops, antennas are the most
visible and frequently discussed. Concerns about
electromagnetic fields surround mobile antennas,
raising questions about proximity and health risks.

In Switzerland, three major network operators do-
minate the landscape: Swisscom, Salt, and Sunrise.
They typically sign contracts lasting five to ten years
for antenna placements, which not only secure their
economic interests but also restrict the transforma-
tion and alternative use of rooftop spaces. Safety
guidelines often block access to areas around
antennas, reducing the available space for other
potential uses.

\Al]

V.19
sendemast, fake chimney
2009

Antenna
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SIEMENS
EMPFANGS-ANTENNEN

fiir Radio und Fernsehen

Fir alle Wellenbereiche und
Teilnehmerzahlen bsste
Storfestigkeit und héchste
Netzspannung.
Fernsehverstirker Band | und
Il far 10 und 50 Teilnehmer.
Verlangen Sie kostenlos un-
sere Druckschrift iber unser
gesamtes Antennenanlage-
y 4 programm.

SIEMENS Elektrizitdtserzeugnisse AG
Ziirich, Léwenstrasse 35
Lausanne, 12 Place de la Gare

Weg mit den « Antennenwildern » auf den Déichern!
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bauen und wohnen, 1956
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schweizer heimatschutz, 1961
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V.22

financial income through mobile
antennas, city and canton of
zurich

So viel verdient die Stadt mit Mobilfunkantennen

Standort Jahresmiete in Fr. Anzahl Antennen
Elektrizititswerk der Stadt Ziirich _
'863'000 207
(EWZ) L
Verkehrsbetriebe Ziirich (VBZ) . 144'000 16
Verwaltungsgebdude der Stadt Ziirich l 80000 9
Gewerbe- und Wohnliegenschaften I 60'273 6
Grin Stadt Zirich 130'000 10
Total Stadt Ziirich [ 2umm) 248
So viel verdient der Kanton mit Mobilfunkantennen

Standort Jahresmiete in Fr. Anzahl Antennen
Kantonale Geb&dude und _

388'000 40
Grundstiicke
Universitatsspital (Schatzung) m 10
Universitat Ziirich . 40000 4

* Schitzung

Antenna
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anzahl standorte mobilfunk-
antennen und antennen in der

schweiz
60000
50000 -
40000
& 30000
N
[
= .
20000 ‘//
10000
0
2005 2010 2015 2020 2024
2G(GSM) 3G (UMTS) 4G(LTE) ™ 5G(NR) M Standorte

Seit 2005 hat sich die Anzahl Standorte von Mobilfunkanlangen in der Schweiz mehrals verdoppelt.
Mit dem Ausbau des 5G-Netzes ist ebenfalls die Anzahlinstallierter Antennen je Standort stetig ge-
stiegen. Geschuldetist diese Entwicklung dem steigenden Datenkonsum von Nutzerinnen

und Nutzern. Gemdss der Erhebung von Ericsson verdoppelte sich in den letzten Jahren das mobile
Datenvolumen weltweit alle 18 Monate hauptsachlich aufgrund vermehrter Videonutzung.

Die Videolibertragung macht heute rund drei Viertel des gesamten mobilen Datenverkehrs aus.

\Al]

V.24
standorte von mobilfunkanlagen
stadt ziirich

Antenna
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SYSTE V.1l S () I a r
bis 2040
Solarpflicht fiir Neubauten unc
Bestandsbauten mit einer
anrechenbaren Gebdudeflichel
von iiber 300m2 (im Kanton|
Ziirich)
2023 SIA 2062 Photovoltaik auf
und an Gebduden
seit 01.05.2014 Revision RPG
(Raumplanungsgesetz des seit 01.01.2025 neues
Bundes) Art. 18a Solaranlagen tromgesetz
unterliegen nur noch einer Solarpflicht fiir Neubauten mit
Meldepflicht, z.T. keine einer anrechenbaren
Baubewilligung mehr notig Gebdudefliche von iiber 300m2
1845 1855 18 1925 1965 1975 1985 1995 2005 2015 20 2035
ife spdn 2f) year:
1839 Alexandre-Edmond 1975 Foundation of KNS 1989 Project Gigawatt
Becquerel Eidg. Fachkommission fiir die Alpha Real: Solar power is
discovery: certain light induced Nutzung von Sonnenenergie generated modularly using plug-
chemical reactions produce technical and economical in solar modules
electrical currents advisory function ‘ ‘
1994 European Solar Prize
1958 first solar cell premiered 1982 Switzerland is the first awarded for the first time
n Vanguard 1 satellite country in Europe to connect two Swiss companies receive
a photovoltaic system to the awards
power grid
1995 Solar cells become a
standard industrial product
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SOLAR

The first solar panels were installed in Switzerland
in the 1980s and, since 1995, they have become a
standardized industrial product.

Their typical lifespan is around 20 years, though
some of the older systems, such as the one at Tech-
nopark, have proven to last longer.

Solar panels are installed for renewable energy pro-
duction. The city of Zurich aims to meet 4-6% of its
energy needs with solar power by 2050.

Through a new law, requiring new and existing buil-
dings of more than 300m2 footprint to install solar
systems by 2040. Subsequently, the use of solar
panels is expected to increase significantly.

Solar systems today also exists as rental models,
similar to antennas. Surface are of roof space can be
rented to firms for a fixed amount of years, genera-
ting additional income without the effort of mainte-
nance.

Retrofitting a solar installation is often more compli-
cated than expected. Solar panels frequently com-
pete for space with all other technical equipment
already present on the roof. The condition and age
of the roof are also important factors—it’s generally
not advisable to install a solar system on a roof that
is approaching the end of its lifespan before the roof
covering has been renovated.
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Peter Kiing (solar installer at Solarsys) I would say
that the overall trend in the industry over the past 10 years,
since I started working in this field, has remained largely
unchanged.

In fact, we sometimes hear that large companies are strug-
gling to get enough projects. The most interesting develop-
ment at the moment, in my opinion, is the combination

of solar panels and green roofs. Solar panels significantly
accelerate plant growth, meaning we have to mow up to five
times a year to prevent efficiency losses due to shading.
Recently, we started mounting the panels at a height of
80-100 cm, but this can hinder the green roof and also
creates challenges with wind loads.

Prof. Arno Schliiter (ETHZ) presumes that the use of
solar panels will continue to grow, driven by regulations and
the need for renewable energy, but integrating them with
other rooftop functions—such as green roofs and public
spaces—will become increasingly important.

He sees potential in designing roofs as multi-functional
platforms where vegetation, energy production, and human
activities coexist in synergy.
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Abb. 12: Projekt Gigawatt: steckerfertige Solarmodule Giga-
lino.

Abb. 13: Kleinsystem Solkit fir solare Warmwasseraufbe-
reitung.
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Die Sonne liefert 4% des in der Schweiz verbrauchten Stroms.

Entwicklung des Anteils der Photovoltaik am Stromverbrauch in der Schweiz.
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sonnenenergie in der schweiz

Partie rédactionnelle

Solar

Regionale und kommunale Energieplanungen:

Sonnenenergie in der Schweiz

Th. Glatthard

F und k
und regenerierbarer Energien, die

férdern den Einsatz einheimischer
g lokaler 1l

Ford g der gi
nutzung

Die Sonnenenergieverbande zu-
sammen mit dem Schweizeri-
schen Gemeindeverband haben
die «Energie-Umwelt-Charta» lan-
ciert. Die sparsame und sinnvolle

sowie den rationellen Einsatz von Energie. Der folgende Beitrag stellt die Mog-

lichkeiten und Grenzen der S

Les ot i

g in der Schweiz vor.

et P de pro-
de

mou;fofr!'empmid'émrgfas" digén @

lables, ['utilisati

d'énergles locales existantes ainsi que I'emploi rationnel d'énergie. Le présent
exposé décrit les possibilités et les limites de I'énergie solaire en Suisse.

Le pianificazioni g a livello

e i i l'uso di

energie jonali a rh bill, lo st

di fonti getiche locali gia esi-

stenti e I'impiego razionale dell'energia. Nell'articolo seguente si presentano le

ibilita e i limiti dello

Sonnenenergie kann genutzt werden, um
Warme, Strom und Brennstoff zu gewin-
nen. In der Schweiz sind bisher gegen
10000 Anlagen zur War g
und rund 700 Anlagen zur Stromproduk-
tion in Betrieb. Die Brennstofferzeugung
steht erst am Anfang.
Bei Solaranlagen zur Wéarmeerzeugung
wird zwischen aktiven und passiven Sy-
stemen unterschieden. Aktive Systeme
{Sonnenkollektoren) bendtigen fir den
Warmetransport  mittels Pumpen oder
Ventilatoren Strom; passive Systeme
{socgenannte Solar-Architekiur) bendtigen
keine Zusatzenargie,
Photovoltaik (abgekirzt PV) bezeichnet
die Stromerzeugung aus Solaranlagen
Mit einem Quadratmeter Solarzellen wer-
den je nach Standort rund 100 Kilowatt-
stunden pro Jahr produziert, was dem Ver-
brauch eines Fernsehgerdtes entspricht
Bel Metzverbundanlagen kénnen Uber-
i aus der Ph ikanlage an
das EW-Metz abgegeben werden, ein
Mehrverbrauch wird aus dem EW.Netz
bezogen. Die Verrechnung des einge-

.

*_.

Abb. 1: Grasstes Photovoltaik-Kraftwerk der Schweiz: Mont  Abb. 2: Grd

Soleil im Berner Jura.

432

dell'energia solare,

spiesenen bzw. bezogenen Stroms erolgt

Er soll mit einem
Punktesystem wnd dem Titel
«Energiestadt- belohnt werden.
Und auch die Beschleunigungsak-
tion Solare Vorwarmung im Rah-
men von =Energie 2000« gibt der
Verbreitung der Se g
nutzung neue Impulse.

Inder gleichen Richtung wirkt auch
der Zusammenschluss der Son-
nenenergieverbande und  der
Berufs- und Fachverbinde zur
Swissolar, an deren Spitze der
CVP-Sténderat Bruno Frick als
Président stehl.

Aber auch die kantonalen und

Gber einen Die Elektrizitats-
werke betreiben selbst rund 100 Anlagen
baw. sind daran betefligt

Dem breiten Einsatz der Sonnenenergie
stehen die geringe Energiedichte der ein-
fallenden Sonnenstrahlen und die starken

len Bau- und Energie-
vorschriften konnen die Sonnen-
energienutzung unterstitzen. Im
Kanton Bern konnen aufgrund des
revidierten Baugesetzes seit Janu-
ar 1995 die meisten Sonnenener-

itlich ingen der
intensitdt sowie zurzeit noch die hohen
Kosten entgegen. Die Forschung und Ent-
wicklung in der Solartechnik machen aber
grosse Forischritte, so dass diese umwelt-
freundiiche Energie an Bedeutung zuneh-
men wird.

Zentrale Solarkraftwerke

| chne B: iligung
montiert werden. Der Kanton Bern
hat im September 1994 eine Bro-
schire «Der vereinfachte Weg zur
Solaranlage» herausgegeben, in
der Empfehlungen zur Auswahl
und Ancrdnung von Energiekol-
lektoren zusammengefasst sind.
{Bezug: Wasser- und Energlewirt-
schaftsamt des Kantons Bern, Rei-

Das grésste Photovo Kraftwerk der
Schweiz befindet sich auf dem Mont Soleil
im Berner Jura (Abb. 1). 1986/87 erarbei-
tete die Elektrowatt AG, Zurich, in Zusam-
menarbeit mit der ETH Zilrich eine stan-
dortunabhéngige Konzepistudie fir den
Bau gines Solarkraftwerks mit einer Lei-
stung von 5000 Kilowatt. Die Realisierung
erfolgte durch die Bemnischen Kraftwerke

11, 3011 Bemn.)

AG und weitere Elekirizitatsgesellschaften
und Industrieunternhemen auf dem Mont
Soleil oberhalb St-Imier. Finanzielle Unter-
stitzung leistelen der Nationale Energie-
forschungsfonds (NEFF), der Bund und

Alpen: Caischavedra ob Disentis.
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Sicherheitsvorrichtungen wie
Ghensicherungssysteme,
Anschlagpunkte, Geldiinder,
i ind unter

okalen
Vorschriften so zu projektieren,
ofahrloser Unterhalt
(...) moglich ist.’

2011 BauAV Art.81e
“Zugiinge zu Anlagen (...) auf
795 Norm fiir Déichern diirfen begangen
1983 VUV Art.17 £ werden, wenn die zur Sicherung
‘Diicher, die aus betrieblichen & cherungsausriistung notwendigen festen

den oft betreten werden Einfiihrung in der Schweiz Vorrichtungen wie Laufstege
oder hen den

gestalten, d. > von den N Jorm fiir
 Arbeitnehmern sicher begangen rsonlici en betreffenden Anlagen

werden konnen.” g vorhanden sind.’

2014 company registration
Lux-Top Schweiz

Lux-Top Deutschland was
founded in 1993

2014 company registration
ABS Absturzsicherungen CH
ABS Safety GmbH (Germany)
was founded in 2003

-
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MAINTENANCE

The industry for rooftop safety systems and devices
is relatively young, having only emerged over the
past 20-25 years. This development reflects socie-
ty’s evolving relationship with safety. The systems
primary purpose is to protect workers during main-
tenance cycles for all other technical equipment.

While the metal components themselves can last
indefinitely, they are often replaced when building
usage changes. According to Richard Weiss, these
systems cannot be re-used, as this would lead to
issues around certification and proving their func-
tionality.

Looking ahead, the demand for rooftop safety sys-
tems is expected to rise further. As more technical
equipment is installed and maintenance needs grow,
additional safety provisions will inevitably follow.

190

Richard Weiss (technical sales consultant at ABS)

*The company’s market volume is and will also in the
coming years be growing steadily, driven by increasing
regulations and greater societal awareness for safety. In the
future, system development might focus more on railings,
which offer simple application, work well in combination
with solar installations, and don’t require special safety
training like a PSAgA course. In central Switzerland, many
railings are already being installed, just in Zurich, they are
still largely avoided for aesthetic reasons.
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CONVERSATION WITH PROF. ARNO SCHLUTER
Architecture and Building Systems Group, ITA, ETHZ

SwW I am currently working on the topic of infrastruc-
tural roofs, questioning their current functions and trying

to understand their spatial potential. These spaces are of
course closely entangled with technical systems that supply
the building and have to be taken in account when planning
a transformational project.

Can buildings be adapted retrospectively or are they depen-
dent on technical solutions for their entire lifetime?

AS I’ve been in Singapore for 15 years now, and the-
re, roof landscapes have a completely different importance.
In the tropics, these so-called “void decks” and the oppor-
tunity to access the rooftop as a recreational space are quite
dominant. Therefore, the conflicts over how these spaces are
used are much stronger.

Here in Zurich, especially in office and commercial buil-
dings—roofs are rarely used. As a result, technical equip-
ment is simply placed on top, as these spaces were never
imagines for other functions.

entilation systems for example don’t have to occupy the
roof by default. Often, it’s a combination of economics,
practicality, and sometimes a lack of imagination by plan-|
With centralised ventilation systems,
equipment is typically placed on the roof, since the space is
otherwise unused. However, there are alternative concepts,
such as decentralised or naturally ventilated systems, that
don’t require the use of the roof. These systems, though,
require the building to be designed accordingly - with fea-
tures like suspended ceilings or vertical shafts, which need
significant space.

Switching to a different ventilation system can make it diffi-
cult to serve large or deep floor plans. In buildings requiring
constant conditioning - take the Prime Tower, for example,
with its sealed fagade and high internal loads - mechanical
systems on the roof are essentially unavoidable without
major structural changes. While ambitious redesigns are
possible - like large roof openings - they are rarely realised
in practice.
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Sw How will ventilation and climate systems evolve
in the future? Many firms that I have talked to predict a
substantial increase of such systems in the coming years.

AS This is what the firms want. If nothing changes,
this is what could happen. The problem we currently face

is that our summers are getting hotter and heatwaves are
lasting longer, but most of our buildings are not equipped to
handle these conditions. If we as architects don’t take action,
the likely outcome will be the quick installation of air condi-
tioning systems.

These units typically require cooling equipment, which is
usually placed on the roof. But that’s just one option. Our
research shows that much of this additional cooling demand
could be met with passive solutions - such as better operable
windows, nighttime cooling, and combined heating and
cooling systems, which many office buildings already have.
Cooling with air conditioning is actually the least efficient
method.

We also have very high air quality here in Zurich, so in ne-
arly all cases, it’s possible to ventilate with open windows;
only in rare cases is this not feasible. Issues are more often
thermal rather than related to air quality.

In most cases, buildings can be improved with simple
measures: shading, natural ventilation, or cross-ventilation.
We’ve created absurd situations, like building glass towers
without any external shading—no matter how good the glass
is, you still have to remove vast amounts of heat. Despite
advances in glass technology, with higher insulation values
and greater proportions of glass in fagades, the challenge of
cooling remains - and must be addressed. Future buildings
will need to be designed differently to handle increased heat.

hat we already know is that the solution does not have to

involve ever more technology. However, if we fail to act,
uildings will end up relying more and more on technical

Sw Do you believe that the jevons paradox/effect
applies to the development of technical systems?

Meaning that with increasing efficiency also the demand for
such systems increases.

AS (R GR1IVAN ehil:Mtcchnical building systems

and their energy demand have significantly decreased over

he past 25 years—by about 30—40% less energy and emissi-|

jons per square meter.

owever, we are building more and more square meters

overall. Switzerland is growing, and instead of the previous
27 square meters of living space per person, we now have
43. This is the key point: as comfort levels rise, so does
[demand—this is the rebound effect|

It’s not necessarily that people are using technical systems
more intensively, but that other parameters shift: larger ho-
mes, for example. And of course, when people believe their
systems are efficient, they tend to use them more freely and
may not turn them off as often.

A good example: we once studied a small village with 309
buildings. In some older houses, only a single room was
heated with a classic stove, so people used very little energy
for heating—because they knew it was costly and inconve-
nient. In contrast, new buildings from the 2000s were heated
throughout without a second thought.

Sw Is it possible to quantify/estimate how many m2
of built space is used for technical systems today?

AS This really depends on the building. There are
certainly buildings today with a high degree of technical
installations. In general, the amount of building services
required has increased, as buildings are becoming more and
more technically equipped.
This is well-known in research on embodied emissions,
where various studies - often based on case studies - exa-
mine individual buildings. These studies often find that
uilding services can account for around 30% of a building’s

otal CO2 emissions§

NILERI I ENRSIBEEIRN A rchitects, planners, and building
services engineers are increasingly aware that you can‘t just
[keep adding more and more technology as before - there’s

a shift in mindset. So I don’t think it will continue to rise

linearly.

owever, the issue of cooling will be interesting. If we don’t
Imanage to design new buildings - or retrofit existing ones -

0 handle hotter days and heatwaves, we will definitely see
Imany more technical installations in the coming years.Js3i
those installations may not be located on the roof; instead,
they’ll be mounted on facades. Then we’ll start to see these
unsightly protrusions all over building exteriors.

Technical Devices

Sw Could centralised cooling systems provide an
alternative?

AS This is a global trend. It is called district cooling
or low-temperature systems. Especially in very hot countries
where constant cooling is needed, that’s definitely the di-
rection things are headed. In Singapore, for example, we’ve
done a lot of research in the last five or six years on how

to use district cooling systems. But over there, cooling is
required 24/7, so the investment is worthwhile.

In Switzerland, even though it’s getting warmer, we only
[Feally necd coolimg Tor 20 to 25 days a yoar. [T oy
adoption of cooling systems here only makes sense in buil-
dings with constant cooling needs—Ilike the laboratories, for
example. We once calculated this for the university quarter
and did a study on district cooling for the whole campus.

It would drastically reduce CO2 emissions, but the effort
involved would be enormous.

'What is more likely to happen here is the use of combined
heating and cooling systems. A common method is using

geothermal probes, which provide a steady temperature of
about 13 to 15°C. That can be used as a base for heating:
Jpumped up to 35°C in winter for an efficient heating system.
In summer, the same system provides “free cooling”: excess

heat can be transferred into the ground, and the building can
circulate cooler fluid instead. Some buildings around the

I believe using geothermal or groundwater cooling will
become increasingly common. The good news is that these
systems don’t add more cooling units to rooftops, since the
cooling source comes from elsewhere.
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Sw Researching these technical systems, I learned a
lot about maintenance processes and the immense effort in-
volved. Is this factor included in calculations for a building
from the start?

AS The industry isn’t interested in simplifying or
improving, as that would go against their business model.

[Planners also earn a percentage based on the amount of

technology they install, which of course makes it less likely

for buildings to be designed with fewer or simpler systems.

That’s a core issue,

Developers, on the other hand, don’t want to take any risks.
If they’re developing a building and a major tenant moves
jilthey want to guarantee it’s always exactly 21°C, to avoid

lany complaints about it being too hot or too cold|

So, it’s really a systemic problem. [J SN NGSI RS

of the building must come from architects and planners, and

there needs to be an informed conversation with all parties.

[Planners need explicit approval and clear direction to design

with less technology.

Responsibility must be shared. It’s not just about avoiding
blame if a system fails; everyone in the process, including
the developer, must be informed and involved. Ultimately,
as in many traditional processes, this requires cooperation
along the whole chain. Many planners or engineers have
little incentive to do things differently or better - they stick
to established methods that also ensure their income. Main-
tenance is just another part of that system.
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Sw How does solar energy come to play here and
is it possible to compensate for the energy consumption of
other systems?

AS One aspect is the energy needed for operation;
the other is the effort required to install all of this techno-
logy - ventilation systems with all their pumps, distribution
units, pipes, and so on. That’s extremely labor-intensive. But
focusing on building operations, the main goal is to cover

as much of the building’s energy demand as possible with
renewables, which often means solar energy.

For certain periods, this works very well. For example,

here’s a temporal overlap between cooling needs and solar
SR g, If you have a cooling system primarily
powered by solar energy, everything aligns well, when it’s
hot and the sun is shining, you also need the most cooling.
This match is ideal.

Whether solar is worthwhile depends on how much of the
produced energy can actually be used within the building

- what’s known as “self-sufficiency.” That is, the goal is

to consume as much of your own generated energy on-site
as possible. This makes the system both economically and
ecologically strongest. So, solar is a good fit for the cooling
demand. If you have a rooftop solar installation and use the
electricity it produces to power cooling during peak loads,
you can provide cooling with relatively low additional CO2
emissions. Heating is trickier, though, because when you
need most heating - on grey, foggy, snowy days - the sun
isn’t shining as much.

But this overlap between solar energy production and
cooling demand does exist and is interesting, although it
only covers a smaller part of total building needs. Solar
requirements may also become mandatory. There are model
regulations at the cantonal level, for example, specifying
that a certain percentage of a new building’s energy must
come from solar. Not all cantons follow these standards, but
HUnEK NI N rcquiring solar panels for new buildings.|
This makes a lot of sense -
ecological way to generate electricity NSRS TEE Rl
brainer. But for the roof, it means yet another layer is added,
which needs to be considered in planning.

What really interests us are the synergies between vegetation
and solar panels. There are interesting connections: for
example, a roof gets extremely hot under direct sunlight,

but if you provide shading with solar panels, you increase
biodiversity and can actually produce more on the roof.
Conversely, the evaporation from plants can improve the
efficiency of the solar panels.

This creates a kind of symbiosis, which I personally find
\EVE LIl N my vision for future rooftops, solar pa-
Inels, vegetation, and people can coexist side by side.

Sw Historically, roof spaces were often used in
Zurich. The typology of ,, Dachzinnen * exists since the 19th
century and a lot of sources mention it as public or common
space quite interesting. The solar installer would now
argue from the exact opposite perspective. Solar systems
accelerate the growth of plants on a green roof significantly
and therefore increase the need for maintenance cycles from
twice a year to five times a year. An often applied solution

is to install the solar panels at around 1m height, therefore
again compromising the growth of the green roof through
shading.

Generally this is possible as technical installations are
considered an exception from the building law.

AS wreat space, but here there seems to be no awa-
reness or intention to make use of the roof for any purpose.

Sw Historically, roof spaces were often used in
Zurich. The typology of ,, Dachzinnen * exists since the 19th
century and a lot of sources mention it as public or common
space.

AS Today, due to increasing pressure on space, un-
used roof spaces are generally disappearing. The traditional
attic for hanging laundry, for example, has vanished from
the city of Zurich completely.

Technical Devices

Sw Mapping flat roofed spaces adds up to 5.4km2

of vacant territory in Zurich. Only 30% of this surface is
actually occupied by technical devices, still in most cases,
the whole surface is rendered inaccessible.

What is your position on the integration of building sys-
tems? Does it make sense to integrate technical devices even
if they have such short lifespans and the systems change
rapidly?

AS It’s true that sometimes these systems are quite
prone to failure, but as an engineer I can say that their
physical and thermodynamic principles haven’t changed in
100 years. There are heating systems from a century ago that
still work today. I think it’s more a case of

scence - these devices are often designed not to last as long,|
Technically, these systems are quite simple: ventilators, heat
exchangers, and water pumps are not high-tech.
In many cases, efficiency could be improved much more

y simply optimising how these systems are controlled and
Much of our research questions whether things
need to run 24/7, or if spaces should only be ventilated or

cooled when they’re actually in use. BRI TR RIS
controls, we see a 20—-30% reduction in energy use and run-

ning hours, which likely also extends the system’s lifespan.

It’s an unfortunate cycle - the manufacturers profit from
frequent replacements and repairs. If a building is designed
with a central ventilation system, it’s difficult to move away
from that later. For new buildings and renovations, we
should look for opportunities to replace these systems with
passive or simpler, more robust solutions.

our profession has largely forgotten how to do; it’s just

easier to rely on technology.

Typically, we design the visible surfaces—what’s hidden
behind dropped ceilings and inside walls often isn’t consi-
dered, yet it accommodates all this infrastructure to create a
clean interior. Most people aren’t aware of this; we focus on
the room itself and maybe notice a light fitting, without thin-
king about the implications. Rem Koolhaas’s “fake ceiling”
exhibition from the Venice Biennale illustrates this perfectly.

., (-..) a domain over which architects have lost all control, a

zone surrendered to other professions. *
- Rem Koolhaas, Venice Biennale, 2014
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ipswich, norman foster, 1975
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V.33 V.34
unité d‘habitation centre pompidou, renzo piano
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“In front of it are high barbed-wire fences, locked gates, signs saying No TRESPAS-
SING, and beyond, through sooty air, you see ugly strange shapes of metal and brick
whose purpose is unknown, and whose masters you will never see.

What it‘s for you don‘t know, and why it‘s there, there‘s no one to tell, and so all you
can feel is alienated, estranged, as though you didn‘t belong there. (...)

All this technology has somehow made you a stranger in your own land.”

- Robert M. Pirsig, Zen and the Art of Motorcycle Maintenance, 1974

On the scale of the BODY, the focus lays on the
spatial and sensorial qualities of the space.

\"Al Access and Maintenance

The inaccessibility of the roof mostly relates to eco-
nomic viability, access and safety. Currently, the only
human presence in these spaces is for the pragma-
tic purpose of maintenance and is only possible with
authorised facility staff or a special permission to
access.

Besides the inspections of the roof surface itself, all
technical devices need to be maintained regularly
as well, making it a much more frequented space
than expected. Depending on the devices present,
up to 35x people per year will enter a roof space in
interdependent rhythms, some of the work can only
be conducted seasonally and depending on climatic
conditions. This number only calculates the regular
inspections, not yet considering necessary repairs in
case of malfunctions.

Investigating roof projections, traces of humans like
small tiled paths, railings and rope systems seem
out of scale and alien to their surroundings. They
predefine every step of movement within the space.
A choreography of movements, based on avoiding
danger zones, which are all spaces 2m from a roof
edge or skylight.

All maintenance elements on the roof are defined by
the human body - in extreme situations. 2m is the
length of a human falling horizontally, 30cm is the
most minimal width of a path someone could walk
and the 1.2t capacity is defined by 2x the weight of a
human person falling the max. 6.5m when attached
to a rope safety system.

In general these areas function as spaces of
care—dedicated to maintaining buildings and their
systems. Importantly, the work carried out always
serves other spaces and functions, reducing the roof
to a pure service zone.

To understand their processes and spatial quali-
ties, gaining physical access to these spaces was
important.

Throughout the research | visited many infrastructu-
ral roofs in Zurich, accompanied by people working
in the facility management sector, but also assisted
repairs and maintenance work with firms in the
industry.

BODY

Al Sensorial Experience

Experiencing the roof spaces is very special. Its qua-
lities lay in its location as a high place, its relation to
the sky and the external environment, but also in the
characteristics of the infrastructure space itself.

As a purely functional space, not intended for
humans, it is a space we don‘t often encounter.
Noise, sounds, vibrations, electrical fields, air flows
and smells of the surfacing technical installations
allow us to read what is hidden inside. As humans
are normally strictly separated from these machines,
a transformation of the roof spaces is a chance to
overcome the disconnection and improve human
relation to infrastructure.

Surfacing through the roof plane, often via steep
staircases or ladders, opens up a completely new
perspective on the city. The perception turns out-
wards and the space appears almost as part of the
public sphere.

V.1 Projections

The projections represent an initial strategy. As rec-

laiming space through appropriation is disproportio-
nately represented in cinema, the collages open up

the imagination for future uses and thus serves as a
starting point for the project.
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alberto perales

lukas wild
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sead dauti

andi schmid

andi schmid

marco eichenberger

michael grimm

stefan hauri
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During the 13 weeks of the semester, | visited 14
roofs in Zurich, ca. one roof per week.

To understand their processes and spatial quali-
ties, gaining physical access to these spaces was
important to me.

Accompanied by people working in the facility
management sector, | got to know a completely dif-
ferent perspective on buildings and their functioning.
| assisted repairs, followed maintenance cycles and
learned how to install safety systems.

| was always warmly welcomed for my visits, and
there was a clear sense of curiosity and apprecia-
tion from those | met that someone from the field of
architecture was taking interest in their world.
Sometimes the visits went on for 2-3 hours and took
detours into ventilation rooms, consequent air chan-
nels, huge technical spaces in the basement and
more, to explain how the interrelated systems work.

»Taking care of a building“ and keeping the system
running means knowing what a space needs quite
well. From a functional and practical perspective,

| got a lot of unrelated complaints to architects in
general.

wArchitects should also consider to plan spaces
for the once that clean and maintain the building. A
break room without a window does not count. Could
you pass that on?*

or
»Just so you know... if you plan a window in a cour-
tyard you cannot put it so high up that we cannot
reach it with our ladder. It is impossible to clean.”

Opposing to the domestic roof spaces of mostly wo-
men and children that | researched historically, the
technical roof territory today is dominated by men.

At the same time | understood that it is a very social
one. The technical managers of neighbouring buil-
dings know each other and often wave to each other
from ,their” roofs. As a result, | was put in touch with
a growing network: | received phone numbers, was
already announced before | could call, and knew
who to contact next.

Access and Maintenance
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roof inspection
early detection of leaks, by internal facility manage-
ment or external firm

gardener
mowing and removing invasive plants + plants
whose roots could puncture the roof membrane.

lift

lift maintenance, access to the lift machine room

ventilation
check and maintenance of ventilation system, wa-
terproofing ducts before winter starts

climate systems
maintenance of cooling machines and heat exchan-
gers, often more than 1x per year

maintenance systems
yearly inspection, protocol neccessary

solar systems
cleaning of panels if needed, close interdependency
with greenery on roof

BODY

\"A|

30cm
50cm
2m
2.5m
1.2t

instandhaltungsgang
minimal width of a path used for maintenance (new
regulation since 2025)

wartungsgang
regular width of a path used for maintenance, mini-
mum if used between solar panels

gefahrenzone

danger zone along roof edges and skylights, mini-
mum distance to be kept, only access with PSAgA
2m = max. person laying horizontally

rope system to edge
distance of steel rope systems to all edges, since
2025 there is a tolerance of 2.25-2.75m

load capacity

of all maintenance systems

1.2t = 2x the fall of a human (600kg)

devices may deform in case of a fall and must be
replaced after

Access and Maintenance
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V.02
repair with alberto perales
service technician, meier tobler
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object:

date:
time:
with:

task:

Hesta Immobilien
Klima, Weiherallee
11a, 8610 Uster
monday, 10.11.2025
08:00

Alberto Perales

Tel. 078 794 61 49
repair on the roof
(only with dry weat
her conditions)

REPAIR OF A CHILLER (CARRIER 30XA)

08:30 - Arrival in Uster

meeting point - freight lift with janitor

inspection of roof space, clarification of all access
points

08:45 - Transport of tools and materials

from car to roof, the freight lift only reaches the 6th
floor, the rest must be carried by hand

09:15 - Set-up in service room on the roof
prior protocols and data sheets are avaiable
09:30 - System check for malfunctions

the electrical control panel shows two system errors
in the chiller during the past months

10:00 - pumping of refrigerant circuit A

of 36.5 kg R134a, there is no refrigerant left (import-
ant to locate leak within the system, as refrigerant is
very harmful to the environment)

replacing the two safety valves (07/2019)
and the filter piston (2023), both still appear intact

10:30 - pumping of refrigerant circuit B

there should be 50 kg of refrigerant (by 13:00, 30 kg
had already been pumped out), safety valves and
filters can only be replaced after the coolant has
been pumped out.

Access and Maintenance

*As the next stage in the development of climate control
systems, I think the machines themselves will become
smaller and more efficient. They also don’t necessarily
have to be placed on the roof—the main unit can be located
in a technical room, with only the fan and heat exchanger
positioned outside.

However, the issue of refrigerants is becoming increasingly
important, as many refrigerants (such as the R134a in this
machine) are highly damaging to the environment.

I would say in future the systems will probably evolve
towards propane as refrigerant, but they are much more
demanding to maintain. Maintenance must always be per-
formed in pairs, with gas masks, and you have to carry a gas
detector due to safety regulations.”

-Alberto Perales (service technician at Meier Tobler) on how
he imagines climate systems to evolve in the coming years
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datasheet chiller
carrier 30xa hydronic

BODY \"Al

V.04
maintenance protocols

in 2025, this was already the
fifth time that meier tobler was
on site for repairs and mainte-
nance of the machine
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date:

danger zones and normed

time:

address:

contact:

task:

thursday,
23.10.2025

08:30

Im Grund 15, 5405
Baden-Dattwil
Richard Weiss
montage and main
tenance of safety
rope systems for
roofs

INSTALLATION AND MAINTENANCE COURSE
ABS ABSTURZSICHERUNGEN

participants

solar installers, roofing specialists, industrial clim-
bers (all working on roofs and are dependent on
safety measures)

09:00 - introductions on legal framework, SUVA
regulations, important dimensions

09:45 - presentation of products ranging across
various roof covering types

11:15 - simulation of roof installation on a magnetic
board, understanding key distances und SUVA aus-
stellungsklassen

simulating single attachment points vs. rope sys-
tems

12:15 - lunch, talk with Peter Kiing (Solarsys) and
Tomas (Preisig)

13:00 - montage of a rope system, rope attachment
points on different roof coverings

16:00 - protocols and instruction on how to check
safety systems, required by SUVA regulations, once
ayear

16:30 - talk with Richard Weiss, additional questions

Access and Maintenance

‘The company’s market volume is and will also in the
coming years be growing steadily, driven by increasing
regulations and greater societal awareness for safety.

In the future, system development might focus more on
railings, which offer simple application, work well in combi-
nation with solar installations, and don’t require special
safety training like a PSAgA course. In central Switzerland,
many railings are already being installed, just in Zurich, they
are still largely avoided for aesthetic reasons. ’

-Richard Weiss (technical sales consultant at ABS Absturzsi-
cherungen) on how he imagines the safety systems to evolve
in the coming years

I would say that the overall trend in the industry over the
past 10 years, since I started working in this field, has remai-
ned largely unchanged.

In fact, we sometimes hear that large companies are strug-
gling to get enough projects. The most interesting develop-
ment at the moment, in my opinion, is the combination

of solar panels and green roofs. Solar panels significantly
accelerate plant growth, meaning we have to mow up to five
times a year to prevent efficiency losses due to shading.
Recently, we started mounting the panels at a height of
80-100 cm, but this can hinder the green roof and also
creates challenges with wind loads.

-Peter Kiing (solar installer at Solarsys) on how he imagines
solar systems to evolve in the coming years
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V.06

Schematischer Montageplan simulation of roof installation
on a magnetic board

distances and SUVA norms
difference between EAP and

roof systems
V.07
simulation of roof installation
on a magnetic board
Dltdm Daten erforderich Anzieh 5 Nm o Wndestg'tadamm (c): - distances and SUVA norms
falls Durchsteckmontage + Mindest-A (s): difference between EAP and
Effekt. Situation: Cx . 15 roof systems
Bemerkungen:
| Bohrhammer [JBohridcher Schlag ja nein
| Bohrverfahren; rl?l-nl:!ameﬁ! esdubet System ﬁ nass Irocken
| Prifgerat: O Dibelprifg ja nein
Checkliste: Dachgrundriss:
| DUntergrung wie erwartet
| Gilfghe Zweifel ml'l‘rapfnth_MI I |:| + _+_ _+_ Vo8
o Emﬁmm‘b‘“ ur 5 6 7 |10 11 abs absturzsicherung
D) Alle Bolestgungen mi montage and maintenance
Dg.u;nmmm fiert _+_ 3 course
] Montageplan vor Ort hintedegl —= 4 3 8 9 . .
[ Schraubensicherung durch —+— —+— _ —+— installation of a rope system
[Czusatziche Qbericht Op 12
Iy : C E@
£y e g

Datum: Unterschrift:
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V.09
point cloud fragments

left HTS
right TONI

220 221



222

BODY

\Al

V.10
point cloud fragments

left SBB
right STF

Sensorial Perception
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V. 11
ventilation scheme CLA

the roof serves purely as a valve
for supply and exhaust air

Sensorial Perception
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air flows
SFG

\"A
transforming electromagnetic
fields into soundwaves

Sensorial Perception
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V.16
annemarie heinrich,
veraneando en la ciudad, 1959

Al

AWARENESS OF SPACE AS EXPERIENCE

The basic ingredient of architectural design consists of two
elements, mass and space. The essence of design is the inter-
relation between these two. ments of the universe. In our
culture the preponderant preoccupation is with mass, and to
such an extent that many designers are ,,space blind.”

Awareness of space goes far beyond cerebral activity. It
engages the full range of senses and feelings, requiring
involvement of the whole self to make a full response to it
possible.

The human organism progresses in its capacity to percei-

ve space from the spaceless embryonic state, through the
limited space exploration of the infant, to the primarily two-
dimensional exploration of the crawling child, and finally to
the bodily leap into space essential to the athlete‘s skill and
the dancer‘s art. There is an intellectual parallel of deepe-
ning perception which is based on becoming connected with
larger and larger systems. In architectural terms it means
progressing from the earth and earth materials into the less
tangible elements of the universe. Through this sense of
connection with a system greater than himself man achieves
aesthetic satisfaction, and the more nearly universal the
system, the deeper the satisfaction.This is why a conscious
expression of space is essential to the highest expression of
architecture.

O to realize space!

The plenteousness of all,
that there are no bounds,

To emerge and be of the sky,
of the sun and moon and flying clouds,
as one with them.

In these words Walt Whitman has given a great assignment
to architecture. But it can never be fulfilled unless the desig-
ners themselves develop an awareness of space through the
involvement of their whole being.

Sensorial Perception

SPACE AND MOVEMENT

[ 1he changing visual picture is only the beginning of
the sensory experience; the changes from light to shade,
from hot to cold, from noise to silence, the flow of smells

associated with spaces, and the tactile quality of the surface
under-foot, all are important in the cumulative effect.
Underlying it all is the modular rhythm of footsteps, the
unchanging measure of space since earliest civilization.
There is the muscular effort to cross a court, for instance,
or the exhilaration induced by the prospect of ascending or
descending a stairway.

- Edmund Bacon, 1967
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V.7 V.20
permanent vacation, 1980 mary poppins, 1964
s stmded e w ~
o V.18 V.21
e la terraza, 1963 infernal affairs, 2002 ! 4
V.19 V.22
infernal affairs, 2002 matrix, 1999

232 233



\' BODY ALl Projections

V.23 V.26

ghost dog, 1999 la grande vadrouille, 1966
V.24 V.27

following, 1998 karlsson vom dach, 1974
V.25 V.28

wings of desire, 1987 oldboy, 2003
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