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Abstract

Nucleus living (Nukleuswohnen) is a new, flexible form of housing designed to allow flats to grow
and shrink without the need for conversion. Invented and developed by some of the founders of Ko-
operative Grof3stadt eG in Munich as part of their programmatic work, it was first used in the young
cooperative’s first project, San Riemo.

This article was also published under the German title ,Nukleuswohnen — Grundlagen, Erfahrun-
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1. Breathing folds

From the outset, the activities of the KOOPERATIVE GROSSSTADT eG [1] cooperative were
meant by its founding members to pursue research on construction projects. The kind and extent
of this research, however, was not really clear. Roughly speaking, the elusive watchword ‘(daring
to) experiment’ played a key role. One important topic since the founding symposium of 2016 has
been the ‘Breathing Building’. [2] Another one, which was added in the past three years, is that of
hyper-collectivity and hyper-participation in the planning process and, thus, the avoidance of perfor-
mance gaps — but this is not the point. Breathing buildings are about flexible boundaries or even
the ‘non-self-containment’ of individual units. Structurally ‘rigid’, although in their use very flexible
switch rooms should form something like the necessary breathing folds of a residential building in
interaction with communal spaces.

1 Composition of the nucleus.
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The essential form of housing that the cooperative has developed or rather invented for this pur-
pose is ‘nucleus living'. A specific form of this was implemented in planning terms in parts [3] of the
first San Riemo building by the architects Anne Femmer, Juliane Greb, Petter Krag, and Florian
Summa. In the eyes of the authors, nucleus living is basically an important, currently still experi-
mental form of living that can or rather could meet the criteria of sufficiency in housing construction.
Assuming a solution to current problems with regard to technicalities in building law and funding,

it could make a decisive typological contribution to a spatially efficient, but by no means cramped,
lifelong living in one and the same flat. [4]

2 Function of the nucleusliving typology.
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3 Treppenzimmer in San Riemo.
2. Nucleus living study

At the Chair of Housing and Basics of Design (Wohnbau) at RWTH Aachen University, the authors
have been conducting an in-depth research study on the basics, experiences, and possible further
development of nucleus living. In addition to the authors’ [5] own personal experiences with nucleus
living in San Riemo, the following remarks relate to the first excerpts and findings of this study.

The technocratic side of nucleus living can be told in a nutshell: ‘Lifelong adequate living space for
everyone and at any time’. What sounds like a form of socialism requires quite complex — albeit
not very complicated — mechanics in the background when applied to an entire building; these
should react rapidly and at any time to the individual needs of residents or households and house-
hold sizes in a residential building. The complexity of the mechanics or rather the complex combina-
torics of individual rooms should be handled in almost inverse proportionality through an extremely
simple, clear, and robust basic structure. In the best case, this allows a switching of rooms or a
constant (re)configuration of flats without any conversions, or complicated or expensive displace-
ment, or even the provision of movable partition walls but, instead, employing a very simple ‘door
open, door closed’ principle. [6]

3. Initial idea and reversion reference

Nucleus living was invented during the development of the programmatic foundations for the

San Riemo project within a small circle composed of the founding members of the Kooperative
Grofstadt and fed into the competition brief of the open architecture competition [7] as typologi-

cal speculation. Competition participants were asked to develop specific architectural solutions or
interpretations of the concept in their projects. The cooperative thus deliberately and possibly even
naively addressed the grand promise of flexibility in architecture or living, to which until now the
stigma of supposed failure has often or almost always been attached; [8] it was specifically indicat-
ed that flexibility should not at all be achieved thanks to flexible walls or other structurally complex
measures but, instead, through a very flexible distribution and allocation of pre-equipped switchable
individual rooms. [9]

Nucleus Living — The Basics, Experiences, Outlook
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A stay in a holiday flat straddling the hallway in the Kurhaus Berglin spa hotel (CH) in the summer
of 2016 provided initial inspiration. For the development of the idea, the (in essence) rather banal
hotel central corridor layout represented a safe fallback option for the concept feasibility. According-
ly, a flat would consist of individual functions, which would not have to be located in directly adja-
cent or contiguous rooms, but connected via a semi-public or semi-private (as you wish) hallway.

4 Floor plan of the Kurhaus Berguin.

5 Room switchable via the corridor in the Kurhaus Bergtin. 6 Directly connectable room in the Kurhaus Bergin.

More specifically in the Kurhaus Bergun, [10] this concerned the bedroom (with double bed and a
sink) on one side of the hallway, and the morning room with a small kitchenette, dining table, and
sofa on the other side of the hallway and, once again, at some distance (in this case) the shared toi-
lets and showers, which could also be reached via the hotel hallway on the same floor. Depending
on the amount of space required by the guests, the holiday flat can also be extended at any time by
adding bedrooms across the hallway or directly through doors between rooms.

However, this model would ultimately amount to a complete atomisation of the flat. In contrast, the

original conception of nucleus living discussed here is based on a spatially coherent nucleus con-
sisting of a living room with a kitchen or an eat-in kitchen, a room, and a barrier-free bathroom.

Nucleus Living — The Basics, Experiences, Outlook



www.wohnbau.site Page 6 of 16

4. Role models

The idea of basic flexibility is certainly nothing new in housing construction; [11] neither is the idea
of switchable rooms. A well-known example for our analysis and investigation is provided by the
project of the Wogeno cooperative in Hellmutstrafie [12] (short: Hellmi) in Zurich. Research has
shown that flexibility in the Hellmi has indeed worked quite well over the past 30 years — it has ac-
tually been experienced. In addition to purely switching rooms, incl. shares of the hallway, or even
consolidating entire flats across the hallway into large shared flats, changing flats within the building
has played an important role in this regard. Switching also serves as a support measure to gener-
ate the appropriate flats or flat sizes during the ‘swap’. Even the interconnecting of rooms is said to
have happened once.

Hence during the study, this led to the hypothesis that existing residential building extension
schemes could be designed so that only the extension floors would have to feature a form of hyper-
flexibility or pure nucleus living. These would then serve as a kind of flexibility kit for the whole build-
ing, in that it would always be possible to generate a suitable alternative flat above, as it were with a
kind of ‘collateral relocation’ or ‘collateral switching’ of households that do not need change at all.

However, what distinguishes the approach to nucleus living as attempted in San Riemo, compared
to Hellmi, is the dissolution not only of the actual boundaries of flats — their stretching away across
a floor or building but, rather, the deliberate option to dissolve the so-called self-containment of flats,
[13] which was explicitly formulated in the competition call. [14] It was precisely this feature that was
promoted by the tangible Kurhaus Bergun reference as a conceivable model. In addition, the nucle-
us living model also borrowed from the topic of ‘flexi-rooms’ in residential construction, that is to say,
spaces that are not assigned to any flat within a building and can therefore be accessed directly by
many residents either from circulation or communal areas. [15]

Hellmutstrasse, Zurich, 1990 San Riemo, 3. Price, Munich, 2017 San Riemo, realised, Munich, 2020
A.D.P. Walter Ramseier Lutiens Padmanabhan Architekt*innen ARGE summacumfemmer
Buro Juliane Greb

EENEE
| _u_,

T

1 ik

— L m—

15,00

| ll_l
i B
/I

—

16.80

—

7 Role models.

T

l I B1 |
Fil [=T=E

(A1) | (A1) 1 B1 (A2) |(AZ)]

| m S

a2

8 Floor plan layout with nuclei and switchable individual rooms.

(a1 ||

z
5

™

an ~ Optional from the nucleus
() Nucleus

( . ) Individual rooms ¢7) Shared rooms
-~/ separable or divisible

9 Schematic and idealised illustration of the floor plan layout.

Nucleus Living — The Basics, Experiences, Outlook



www.wohnbau.site Page 7 of 16

5. Differentiation from cluster living

The non-self-contained nature of the flats is a shared feature — albeit the only one — of nucleus
dwellings and cluster dwellings. [16] However, as regards the distribution of functions and, like-
wise, the sharing of certain functions, compared to cluster living it is precisely towards privacy that
nucleus living is oriented. Thus, in addition to embedding hyperflexibility, it also tries to work around
the conflicts that repeatedly occur in and about communal living areas and kitchens in many cluster
living schemes. Residential functions or kitchens are not shared, but individual rooms (or the pool
of individual rooms) are and can be accessed by diverse residents — but of course not usually at
the same time. So in this sense, we are explicitly not talking about shared bedrooms or even beds/
dormitories.

10 Function of the Clusterliving typology.
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6. Concrete experiences and studies

As part of the research, an analysis based on the typologies developed for San Riemo during the
competition and implementation project and on the Hellmi system is now being carried out, looking
at advantages and disadvantages and, building on this, putting forward own schemes. Presently,
the actual sociological aspects of housing or even possibly representative experiences in the San
Riemo experiment are still in the background, at least in terms of scientific methods. For the time
being, the study almost exclusively deals with mechanics in terms of purely structural architecture,
area balances, and structural framework conditions such as construction law, subsidy eligibility
criteria, fire protection, and cost-effectiveness. By all means, one may be highly critical of disregard
for sociological and socio-psychological aspects, [17] since this form of housing obviously presents
definite challenges for residents. This is all the more so because on the basis of (personal) findings
and experiences regarding the San Riemo project that we developed on the cooperative side and
more especially from our own residents’ point of view, we propose that nucleus living should be
implemented and tested more widely as a form of housing.

Hellmutstrasse, Zurich, 1990 San Riemo, 3. Price, Munich, 2017 San Riemo, realised, Munich, 2020
A.D.P. Walter Ramseier Lutiens Padmanabhan Architekt*innen ARGE summacumfemmer
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Positive lessons from San Riemo include the spatial quality of the Treppenzimmer and of the insert-
ed flats. However, the constraints imposed by San Riemo’s particular grid and mixture of residential
forms mean that no binding, egalitarian nucleus has emerged in terms of surfaces; also, the overall
spatial efficiency seems too low — but this currently affects the entire building, including communal
areas. In this form of nucleus living, therefore, not every flat can shrink back to the desired starting
size of two rooms and approximately 50 sqm — thus, ultimately not fitting into the size category
required by the housing subsidy body.

This means that nucleus living in San Riemo, which in its concrete form is currently illegal in any
case, cannot be legalised without further ado, even by submitting subsequent building applications.
But that is quite another issue and the cooperative consciously put up with this to even get into

the experiment. The flat currently occupied by the authors, for example, can strictly speaking only
shrink back to a two-room dwelling — yet even so with a stately 78m2 approximately. Through var-
ious conversions, which would also affect a non-nucleus flat, it could made to shrink to approx. 64
sgm and two rooms with a very poorly lit, but very roomy kitchen. However, this is not some crush-
ing architectural criticism of the San Riemo project itself. [18] Starting from the established basic
ambition of researching construction projects, it is all about gaining knowledge and learning effects
for research studies within the cooperative and, beyond that, at the Chair of Housing.

The implementation of this form of housing within a building structure such as San Riemo, owing

to numerous other boundary conditions, [19] is not altogether perfectly attuned to the mechanics
and benchmarks of nucleus living. Yet we can gain some experience and knowledge on the use

of this form of housing in existing and renovated stock — whether residential or office buildings.
The extent to which the high degree of flexibility and, thus, potentially very low inoccupancy rate of
nucleus flats, and very efficient circulation, for instance by saving on staircases and lifts, will allow
for a certain premium in individual areas will also be examined during the study. In the end, it will
be a question of real savings or ‘performance’ compared to other forms of housing and, therefore, a
sufficiency issue.

7. Scores

One hypothesis for a further development of nucleus housing is that the grid and circulation prin-
ciple of a new-build property would have to grow out of nucleus living itself — not the other way
around. Also, in a building with nucleus flats, it would no longer be so easy to speak of a classic
level of housing supply but, rather, only of a type of flexibility quota or degree. However, the only
constant would be the fundamentally limited number of residential units. Yet it is in principle not ex-
cluded that in some parts of such a building, there might be comparatively normal flats in the sense
that (at least temporarily) these could be classically self-contained again.

Nucleus Living — The Basics, Experiences, Outlook
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8. The gearbox principle

There is a danger — for which no obvious solution is yet in sight — that such buildings could, in
effect, drift into the technocratic sphere; [20] the switch mechanism might not always lead to better
spatial qualities compared to what conventional residential buildings or efficient floor plans offer on
their own merits. The ‘gearbox’ principle for nucleus housing, which we developed out of the San
Riemo findings and other references, may now lead to further developments and raises the ques-
tion of a deeper consideration of dwelling-related concrete elements and practices.

14 Analysis of the gearbox principle. Design R. Almannai, F. Fischer, Y. Wagner, 2023
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9. Hypotheses

The following hypotheses and highlights will illustrate this. They serve as the basis for further inves-
tigations.

9.1 Lifelong kitchen

The life(long) kitchen is too large for a kitchen and too small for a classic living/dining/cooking
design. Basically, it is what you would conventionally call an eat-in kitchen. It functions as a nucleus
for the individually pieced-together flat and should still be large enough for a multi-person house-
hold. Moreover, it can be expanded by a room interpreted as a living room (with a sofa landscape,
etc.). Should the flat shrink into a one-room studio, the kitchen could be designed in such a way that
it can also be used as a storage space/built-in wardrobe without any conversion: it would receive
clothes instead of dishes and cooking utensils, and thus would not serve as an oversized kitchen
but as a flexible, functional, permanently fixed piece of furniture with multiple connotations. It would
be beneficial in other respects to explore the extent to which this kitchen could end up being a
standardised, identical piece of furniture for the entire building. This would also make it a little easier
for residents to move within the building, [21] since one would not find the exact same kitchen in the
new flat, but at least a similar one. [22]

15 The life(long) kitchen.
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9.2 Dissolution of the living room

If the nucleus was reduced to a life(long) kitchen with a large table, a bathroom, and a usage-neu-
tral room, which likewise can be given up, then the classic living room could no longer be quite
clearly located in the floor plan. Instead, to a certain extent it would only represent an individual,
flexible interpretation of existing rooms. Thus, it would no longer necessarily have to be part of
the actual nucleus but could possibly even be relocated to individual, separate rooms, or else to
sub-communal or whole-community areas of the building — though it would not have to. [23]

9.3 Dissolution of the residential form

In the three basic rooms (eat-in kitchen, bathroom, and room), with their specific room sizes, and
their corresponding arrangement and composition, diverse interpretations of living in a rather rigid
structure could also be experienced. Thus, conventional flats and nucleus flats, as well as clusters,
large shared flats, and subletting are all equally conceivable. This not only creates flexibility as re-
gards flat sizes or household sizes and household compositions but, also, residential concepts. [24]
The flats can be made very compact but equally can be distributed as fragments across the building
or floor. The hallway or the circulation zone may thus be claimed by different parties depending

on the situation and thus constantly redefines the boundary between community and private life.
Boundaries within the building thus become diffuse and spacious. [25]
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9.4 Treppenzimmer vs Hallway vs Efficiency vs Superswitching

The issue of a hallway’s amenity value versus its spatial efficiency in the overall balance of the
living area has not really found a solution yet. In the Kurhaus Bergiin reference example, the very
wide hotel hallway had certain residential qualities — children, at least, could use it intensively as a
play area. The qualities of a Treppenzimmer as in San Riemo — a hybrid 42 sqm, fully-fledged rec-
reation room, which is both a living and circulation space, are of course much higher and therefore
undisputed. Its lower space efficiency also goes without saying.

15.50
16.30

18.80

25 Dissolution of a nucleus to create 26 Use of the central corridor as a com- 27 Widening of the dentral corridor to in-
communal space. munal space. crease usability and communal space.
Credits
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2, 10: Based on graphics by Kooperative Grossstadt eG, Tanja Seiner

5-6: Kurhaus Berglin AG

15: Varia - Die Kiche zum Leben. https://www.schueller.de/de/hausarbeit/hauswirtschaftsraum
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https://www.stadt-zuerich.ch/de/planen-und-bauen/portfolio/bauten-anlagen.html?cid=redirect-hbd.html
https://www.bbsr.bund.de/BBSR/DE/veroeffentlichungen/zukunft-bauen-fp/2020/band-22.html
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veroeffentlichungen/zukunft-bauen-fp/2020/band-22.html There is a research gap regarding the
functioning or acceptance of cluster dwellings in completed projects. See Herdt, T., & Krayer,

I. (2019). Mikro-Wohnen / Cluster-Wohnen: Evaluation gemeinschaftlicher Wohnformen fur
Kleinsthaushalte. ETH Wohnforum — ETH CASE. P. 33-36. https://www.bwo.admin.ch/bwo/de/
home/Wohnungsmarkt/studien-und-publikationen/mikro-wohnen.html or also in Glockner & Gysi
2009, P. 35.

As an example of a pertinent approach, see Juppien, A., & Zemp, R. (2021). Redefine the
In-Between: Die Bedeutung des Zwischenraums als Komplementarraum der Wohnung (No.
17/2021; BBSR-Online-Publikation). Hochschule Luzern — Technik & Architektur Institut fur
Architektur (IAR). https://sites.hslu.ch/architektur/redefine-the-in-between/ For an extended con-
sideration of the topic of shared living, see Mensch, K. (2012). Bericht zur Fachtagung Gemein-
schaften bauen. Veranderte Gesellschaft — neue Wohnformen [Zusammenfassung]. Schader
Stiftung. P. 4-9. https://www.schader-stiftung.de/service/publikationen/kategorie/stadtentwick-
lung-und-wohnen/publikation/gemeinschaften-bauen-veraenderte-gesellschaft-neue-wohnfor-
men

Two of the authors of this piece of research are themselves beneficiaries of this generosity, see
footnote No.5.

These include: the actual property size and construction window in the prevailing binding site
plan; the situation of the resident group in terms of housing mix and household sizes; the
cost-efficient circulation concept involving Treppenzimmer, hence ‘only’ two stairwells owing

to an unfavourable building length; and the specific building grid, with same-sized, barrier-free
individual rooms.

As regards the potential dangers or risks of technocratic architectural concepts, see Hauller-
mann, H., & Siebel, W. (1996). Soziologie des Wohnens: Eine Einfuhrung in Wandel und
Ausdifferenzierung des Wohnens. Juventa. P. 48. The errors of streamlined and strictly defined
concepts in functional terms are dealt with in Jirgenhake & Leupen, 2005, P. 22. Here, the no-
tion of the polyvalence of residential buildings is contrasted with the conception of a residential
building wired towards maximum standardised efficiency. In this respect, the gearbox-nucleus
housing variant offers the prospect of reconciling the two tendencies.

Similarly to the relevant statutes in Hellmi, mandatory relocation within the cooperative or
individual building is also common practice in other Swiss housing cooperatives in order to
avoid inoccupancy. In the Munich setting, in particular, including in the Kooperative GrofR3stadt,
the corresponding regulations basically also apply in the subsidised housing sector, but are not
implemented restrictively in practice and in terms of rental law.

The significance that a move to new accommodation can have for an individual is by no means
to be ignored here. For a more detailed consideration of the importance of a change of accom-
modation, see Hasse, J. (2020). Wohnungswechsel: Phdnomenologie des Ein- und Auswohn-
ens. Transcript. P. 48.

For a sociological derivation of the origin and role of the living room since the 19th century, see
Haulermann & Siebel, 1996, P. 29/51-55. The step backwards proposed here is based on end-
ing the hierarchical position of living rooms, which until now has always been at the expense of
all other rooms in dwellings, ibid. P. 51.

Of course, this would then be the ‘wonder response’ (which therefore deserves to be fully
mistrusted) to any tendencies towards differentiation cf. ibid., ‘Tendenzen des Wandels’ chapter
with which the housing market in Germany has been confronted for over 30 years and to which
it has nevertheless not provided the appropriate answers in appropriately large numbers. How-
ever, this concrete proposal settles nothing in relation to property issues and other socio-politi-
cal, sociological, and housing policy aspects of the omnivalence proclaimed here.

For a contemporary assessment of individualisation vs neutrality, see Glockner & Gysi, 2009, P.
23.

For notes on boundaries between private and communal, and the importance of hideaways,
ibid., P. 34.
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