
OPEN BUILDING CONCEPTS, PROJECTS AND RELEVANCE TO SOUTH AFRICA 

Open Building is not a new concept but has many different names.

An “open way” of building implies that the designer is aware of the various levels/layers 

of the environment and that many people (individuals and groups) have a role in the 

shaping of that environment. It is the way that successful urban contexts have 

developed throughout history.

OB is about DISTRIBUTED DESIGN DECISION-MAKING 

It is about understanding levels of control and agents of control

If this does not happen, that is if too few people take part in the making of decisions 

about the environment, we then end up with sterile, regimented, repetitive and many 

times mono-functional settings. 

The processes by which an environment is conceived and implemented is clearly 

evident in the end product – strict control and non-democratic design processes do not 

encourage rich, layered and multi-functional settings. 
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INO Hospital, Bern, Switzerland 

The project is an addition to the Insel University Hospital called 
the INO and is being managed by the Canton Bern Building 
Department. 

The owner and the management team recognized that 
complex buildings become "whole" only over time. 

They had come to realize, after many conventionally procured buildings, that it is 

impossible to design a project based on a fixed program of requirements because the 

program inevitably changes in response to new medical procedures, new regulations, 

and new market and insurance conditions. Recognizing these dynamics led to a 

decision to adopt an entirely new process for procuring the facility. This project 

approach deals in new ways with problems of change and distributed design and 

construction responsibilities. 

As such, it represents a good example of “open building” theory and practice—

an approach to facilities design and construction that is conventional in the office and shopping-

center markets and, increasingly, in multifamily residential construction worldwide. 

The INO is the first known project to apply these principles rigorously in 

healthcare architecture.



This project approach deals in new ways with problems of change and distributed design and construction 
responsibilities. 

As such, it represents a good example of “open building” theory and practice—
an approach to facilities design and construction that is conventional in the office and shopping-center 
markets and, increasingly, in multifamily residential construction worldwide. 

The INO is the first known project to apply these principles rigorously in healthcare 
architecture. 

It therefore sets a new standard for adaptable medical facilities, offering an alternative paradigm for meeting 
critical needs in the field of healthcare architecture. 

Part of the Insel University Hospital Campus



Dynamic societies require agile architecture. 

Two alternatives face clients with dynamic requirements:

Scrap and build practices: design and construction according to presumably “fixed” programmatic 
requirements, resulting in facilities requiring either expensive renovation 
when uses change and entangled systems must be upgraded or premature demolition when economical 
upgrading is impossible

Stock maintenance practices: design and construction according to analysis of both current requirements 
and provision for unknown future uses and technical upgrading. 
________________________________________________________________________________________

The later is called “open building” among some practitioners internationally.

The Insel Hospital is a hospital for intensive care, emergency, and surgery. 

For several years, the facilities planning group of the Canton Bern Building Department tried to fix a program 
of uses so that a design team could produce construction documents for a major addition, called the INO. 

Each year, certain events prevented them from fixing the program: 

New medical procedures were introduced; a new head of surgery was hired who had new staffing, space, 
and equipment requirements; the market for services changed; new regulations were introduced; a 
pediatric facility was scheduled to be expanded, and so on.



As a result of these continual changes to the program, the facilities group found it impossible to get the 
needed addition. 

To solve the problem, the group adopted an entirely new planning process recommended by Urs Hettich, 
then architect and director of the Canton Bern Building Department. 

The client’s demand for long-term utility value in the facility addition defined the most important aspect 
of the new design and decision process: 
the ability to optimize adaptability in the face of changes in technical, social, or political circumstances.

The traditional idea of delivering healthcare facilities has been that it is easier and more economical to 
optimize a construction project by comprehending the “whole” with all its interdependencies. 

But in very complex buildings like hospitals, the hospital administration had learned that it is never possible 
to do so—
such facilities are too dynamic and cannot be planned and built as if they are programmatically static. 

Rather, the “whole” emerges over time, incrementally. 
This means that large, complex buildings are never finished.



A competition was held to select a design and construction firm for three distinct 

"levels."

The primary level, intended to last 100 years. 

The secondary level, intended to be useful for 20-plus years.

The tertiary level intended for 5 to 10 years.



managing complexity

Primary system fixed:
Site logistics
Building envelope
Structure system
Interior logistics 

Secondary system adjustable:
Interior walls
Floor covering
Ceilings 

Tertiary system flexible:
Furniture
Mechanical equipment
Hospital supplies

COMPOSITE SYSTEM

Primary system fixed:
Electronics
Location of head offices
Installation structure

Secondary system adjustable:
Equipment for head offices
Installations
Illumination 

Tertiary system flexible:
Ports for apparatus
Room for specific installations

COMPOSITE SYSTEM



The primary system determines the whole structure of the hospital and establishes conditions for 
developing the systems to follow. 

The interfaces are exactly defined. 

The independence of lower-level (secondary and tertiary) systems is as large 
as possible.

Plan of a typical floor of the 
primary system showing an 8.4m x 
8.4m structural grid. 

The primary-system architect was 
Peter Kamm and Kundig Architects. 

This firm had designed one of the 
pioneering residential open-building projects 
in Zug, Switzerland, in 1973.

The Base Building plan (Phases 1 and 2) have 
a structural grid with square “punch-thru” 
opportunities in the concrete slab on each 
floor, in the center of each structural bay. 

(Existing buildings is to the right)



Primary System

After an international publication and call for entries in 1997, 10 architecture teams were selected for the 
primary-system competition. 

One of the criteria for this invitation was that the design team had never designed a major hospital project.

The presentation requirements for the primary system were very open for the competitors except for the 
gross building area. 

A declaration of cost/capacity calculations and an ecology/energy analysis were required, but layout 
scenarios were not required for the primary system. 

In addition, the competitors did not receive space-planning templates. 

Some projects proposed for the primary system were totally empty; some showed spatial arrangements of 
departments and spaces. 

It was up to the competitors to show the quality of their “open building,” and it was not a problem for the 
jury to abstract and to compare. 

The Canton Bern Building Department used layout scenarios of the expected surgery theatres in the jury 
examination process.



The primary system 

A service life of approximately 50 to 100 years – is a long-term investment and unchangeable. 

The primary system must be as open as possible for the different (and unforeseeable) activities in the 
secondary system, so the scope for adaptation must be as wide as possible.

It must be assumed that the primary system will accommodate various secondary systems in different cycles 
during its service life. 

The primary system mainly comprises the following elements:

-External site conditions site access, public utilities
-Load-bearing structures vertical and horizontal support structures
-Outer building structure facade, roofs
-Building services structure installation structure: concept of the technical

access and location of the central control rooms



In this plan, fixed mechanical systems risers are placed in each quadrant.

Fixed vertical circulation points are also located as part of the primary system.

One of the planning innovations of the primary system shown is the placement of 3.6m square “punch-
through” opportunities in each structural bay. 

Each of these squares is a portion of the 20cm-thick concrete slab without reinforcing.

This offers the possibility of vertical penetrations at any location in the floor plate for vertical circulation, 
mechanical systems, or light shafts.



Phase 1 of primary system West façade, showing double skin

These holes in the "Swiss cheese" can be opened later for vertical access, cables, pipes, lift shafts or light 
shafts, depending on the changing needs in the secondary system.

The facade consists of a double layer. 

The inner wooden facade is protected from the weather by the outer facade of sheets of glass “scales”. 

The primary system is, in effect, a low-tech building for a high-tech content.



Interior view of the top floor of the 
empty primary system, showing 

skylights, openings for light-wells to 
the floor below. 

Precast columns with four sleeves
at the base of each column for 
possible vertical drainage piping. 

Also visible is the inner layer of the
double skin envelope, showing 
operable wooden windows.



Liquid (tertiary system)

Crate with bottles (system levels) Empty crate (primary system)

Bottles (secondary system) 





Most cities have developed, spread out, 

declined, renewed in parts, refocused 
their sense of place and have become 
multi-nucleated. 

In all of this, the city is an example of a 
fine-grained “living fabric.” 

No single party—private or 
public—controls the whole.

Only a few owners (universities, medical 
centers, large corporate 
organizations, and governmental units 
being the most prominent) 
are large-scale.

Even in these cases, internal control is 
hierarchically structured.

HABRAKEN

Tunis medina



The Venetian Gothic Palace has a large hall running from canal front to back yard with open facades. 
On both sides are rows of rooms which allow for different uses, sizes and decoration. 

This is again a two-level spatial organisation securing permanence of the major space while 
allowing adaptation to inhabitant’s second order preferences.   
HABRAKEN



Most cities and towns represent, in a systemic way, how environments organize themselves. 
The city owns and maintains the streets and the city utilities, and it also mandates and enforces building 
regulations and zoning ordinances. 

Individual families and companies own individual lots on which they construct buildings. 

Some of the buildings are occupied by tenants who independently fit-out their own spaces to meet their 
preferences. 

Systemic principles are at work, even if they are not appreciated or are largely invisible at any 
given time.

This living fabric regenerates itself naturally and regularly, if unevenly. 
There is a certain order to the process. 

Parts can be replaced without excessively disturbing other parts. 

For example, buildings can be demolished and replaced by others without disturbing adjacent buildings or 
the street network. 

This is possible because all parties involved follow accepted conventions or rules, in which it is in everyone’s 
interest to expand their own territory as far as possible, express their own values, and use personal 
resources conservatively in doing so, while avoiding conflict. 

In a healthy living fabric, there are no winners or losers but rather a dynamic balance in time.



There is a definite hierarchy at work that allows for change. 

This hierarchical structuring helps us to manage complexity.
It also allows distribution of responsibility with minimal fuss and conflict.

Some of the buildings we appreciate most those suited to 

agile regeneration.

The reason they are being adapted is not only because of their style.

They are valuable because they are

lovable
and because they have 

accommodation capacity.

These buildings fit into a coherent urban pattern. They are also simple to build and offer spaces of 
remarkable quality as well as spatial and technical capacity. 

Most important, they are not tightly integrated with programs of use—they are not defined “functionally.” 

They are “open” buildings, sustainable in the large sense because they can accommodate change.

GEISER



THE QUALITIES OF SUCCESSFUL URBAN PLACES.

_ EDGES DEFINED

_ HIGH DENSITIES

_ CUMULATIVE /ADAPTABLE

_ GRADUAL DEVELOPMENT

_ “NEGOTIATED REACTIONS” (Dewar)

A SUCCESSFUL ENVIROMENT   = EQUILIBRIUM IN SYSTEM

+

CONTINUOUS TRANSFORMATION

(Habraken)

A”SYSTEM” IS EVEN IDENTIFIABLE IN INFORMAL CONTEXTS.



Area: the total territory of the city

Final decisions: city authority

Design elements: roads, public transport, district boundaries 

and programmes, city centre, university, city park, stadium 

Designer: city planning teams

Scale of plan: 1: 10 000

Area: one of the city districts

Final decisions: city authority

Design elements: outdoor spaces, streets, courtyards, parks, 

building zones, market square, social cultural centre, schools 

Designer: city planning teams

Scale of plan: 1: 1 000

Area: a building lot, a part of the building zone of the tissue

Final decisions: housing association, developer

Design elements: foundations, walls, floors, roofs, facades, 

stairs, ducts, pipes 

Designer: architect

Scale of plan: 1: 100

Area: a dwelling, an office unit

Final decisions: users

Design elements: partitions, doors, fittings, pipes, facades 

Designer: consultants to users

Scale of plan: 1: 50 and 1: 20

LEVEL 1

CITY STRUCTURE

LEVEL 2

URBAN TISSUE

LEVEL 3

SUPPORT

LEVEL 4

INFILL

VAN DER WERF



Yet, as architects, we have been trained to operate in terms of functionalist thinking

Modernist ideology did not know architecture in relation to levels, neither upward in urban design nor
downwards in interior organization.

Indeed, Modernist environment, for all its novelty, can be understood to a large extent as the reduction of
complex urban fabric to a coarse single level product – hence its inability to make large things without
imposing uniform repetition on inhabitation.

In this respect the avant-garde movement was a regressive movement – more rigid in its articulation and
less capable of dealing with the dimension of time than any period before in human history.

We still suffer the consequences of a functionalist tradition. We proudly rejected the Modernist’s dogma of
‘form follows function’, but still expect each project we engage in to respond to a ‘program’ listing in some
detail expected functions to be taken care of.

A time-based architecture must assume functions to be largely unpredictable except in the 
most general of terms. 

This new initiative will lead to an articulation of levels of form-making.

It implies distribution of design responsibility and we have not yet abandoned the 
modernist opinion that such distribution is a dilution of the architect’s role. 

HABRAKEN



Would you buy a car if the tires were moulded to the 
wheel rims, and the wheel rims welded to the 
chassis? 

The first time your car needs a tire change, you would 
have to destroy the entire vehicle – although it still 
drives perfectly well – to make it fit for the road.

This procedure has always been followed in the 
construction sector.

Cables are sometimes buried into concrete load-bearing 
ceilings. When you need to replace them you have 
to destroy the intact building fabric. 
GEISER

"Spaghetti junction"



The entire life cycle of a building must be taken into account. 

A building is never quite finished. It changes over time.

The different service lives of the individual components of a building must be taken into 
account.

This applies especially where different components are interconnected and interdependent in the 
construction work. 

An assembly of elements can only reach the age of its shortest-living component.

Follow-up costs for building maintenance and renovation can be minimised if the best possible use is 
made of the service life of the components of the building. 

They can be reduced if individual components are assembled in such a way - during construction - that they 
can be replaced and reused when they reach the end of their service life without losing components that are 
still functional. 

This is only possible if they are not physically connected in a way that causes destruction when one part or 
the other is removed or replaced. 

This notion of separation or “disentanglement” contradicts the usual conventions of the planning and 

construction process.

GEISER









Make a distinction between support and infill elements, collective and individual aspects, 

permanent and variable flexibility and long and short life cycles. 

If the support and infill elements are easily separated, and well-interfaced, this reinforces 

the building’s adaptability. 

However, it is just as important to ensure that connections to support structures are of a 

loose-fit type, with no male-female connections.

Distinguish between support and infill at the installation level as well as at building level. 

Support structures and their various components are designed and implemented to fulfill 

various long-term functions. 

Infill components are designed and implemented to meet short-term changes in 

organizational and individual requirements.



DESIGN DECISION MAKING AND DEVELOPMENT OF THE GRID

Base the structural design for building construction and installation systems on a 

maximum partition plan, which is also based on the smallest independent and 

connectable unit. 

The repartitioning of a building means that both the spaces and the installations can be split up, 

depending on changing user requirements, into smaller independent units. 

Units can also combine to form a number of larger units, and can be redivided. 

It is therefore recommended to base the design of a building or installation on the smallest possible 

independent connectable unit. In this case, combining smaller units into larger ones presents no 

problems.

If the design is based on larger independent units, a future division into smaller units can be problematic.



The possible future independence of departments, or the partial disposal of building 

components, places different demands on the building from the point of view of efficient 

control. 

Consider in this respect the separate or collective use of entrances, lifts, stairs and 

facilities, the individual measuring of energy and using the data infrastructure. 

The ability to easily compartmentalize a building for various independent users or 

occupiers increases its adaptability.























It is expected that the economical lifespan can possibly approach the technical lifespan by structural 
adaptability. 

The question is whether investors will take notice of the additional value of flexibility. 
Are they willing to invest in a surplus which will repay itself in the long term?

Structural adaptability
The first step in the research to physical structural adaptability is to find out in which structural components 
adaptations are desired. 

Moreover it is important to know the possibilities of the individual structural components to provide 
adaptability and to predict the consequences an adaptation beholds for
the building as a whole and for its components.

Within Slimbouwen® there is the strive for weight saving and reduction of volume in building design and 
construction. 

Clearly the structure is largely responsible for the overall weight of a building and it
defines the boundaries of volume of spaces. 

Because of the weight saving, Slimbouwen® concentrates particularly on skeleton constructions. To facilitate 
adaptability within a skeleton structure, the idea is to develop movable columns. 

The expectation is that movable columns can offer flexibility in the utilization of space so that the lifespan of 
the building is not limited to the rigidness of the load bearing structure.



A skeleton structure, in comparison to a wall structure, requires other elements with 

regard to stability.

The use of x-bracings may limit the freedom of space-utilization in some places, for 

example for placing doors and windows or maybe to combine certain rooms.

Research is needed to ascertain whether it is possible to disconnect stability elements 

from flexibility determining structural elements, for example by implementing stability 

elements into fixed building elements such as vertical circulation spaces and shafts.



In wall structures, stability is less 

complicated, because the structural 

elements themselves provide stability. 

A structural wall however is a rigid element, 

therefore it affects the structural adaptability. 

The possibility offered by a wall structure is 

that openings can be made to connect two 

spaces, without the loss of structural 

qualities.

Such a structural wall could contain 

standard openings with a lightweight infill. 

In time this infill could be taken out to 

combine the two spaces. 

A possible solution can be a development 

such as a “pre-programmed structural 

separation element”

It would make no sense 

to implement 

adaptability in all 

structural elements. 

Research will sort out 

which structural 

elements provide 

additional value in 

terms of flexibility in 

utilization by being 

adaptability. 


