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Summary 

Buildings that are constructed and refurbished in a transformable way can be altered easily 
and meet the demands of changing users or standards. Moreover, since transformability 
enables the reuse and recycling of buildings and their components, life cycle analysis has 
proven that it is a more sustainable strategy to build than those that are currently used. 
Based on an extensive literature study, an analytical framework on transformable building 
is briefly presented in the introduction of this paper. 

In order to validate the presented framework and extend it into an applicable design 
advice, two architectural projects are explored. The framework allowed a comprehensive 
analysis of both cases, their design concepts and design process, and revealed their ability 
to deal with predictable and unpredictable change as well as shortcomings. Moreover, 
these case studies demonstrated that the relation between particular design concepts and 
the rather general aspects of the analytical framework is not unambiguous. 

In order to promote transformable building because of its sustainability, 
a comprehensive design advice concerning ‘partially transformable building’ is proposed. 
Like both cases, partially transformable buildings find a balance between transformability 
and durability or versatility. In order to assist in finding that balance, two acknowledged 
decision tools, ‘bandwidth’ and ‘time horizon’ are adopted. 
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1 Introducing transformable building 

Buildings that are constructed and refurbished in a transformable way can be altered easily 
and meet the demands of changing users or standards. Moreover, since transformability 
enables the reuse and recycling of buildings and their components, life cycle analysis has 
proven that it is a more sustainable strategy to build than those that are currently used. [1] 

A framework for the analysis of multiple design approaches to transformable building 
has recently been developed based on an extensive literature study. It complements the two 
key concepts for transformable building ‘generative dimensioning system’ and ‘design for 
disassembly’, with the additional change-related design aspects ‘durability’, ‘versatility’, 
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‘management’ and ‘sociocultural value’. All those aspects imply significant consequences 
for a building’s potential to deal with changing demands or its resistance against them. 
[2][3][4] 

First, ‘compatibility’ through a ‘generative dimensioning system’, i.e. set of design 
rules, aligns both form and dimensions of all building components. A construction system 
of such generic, compatible and thus inter-changeable elements facilitates their direct 
reuse; cf. a ‘Meccano ®’ or ‘Lego ®’ construction toy kit. 

Second, in order to preserve the reuse potential of each component, they need to be 
physically decoupled from each other. ‘Demountability’ trough ‘design for disassembly’ 
and reversible and accessible connections between the constitutive components of 
a building, guaranties that they can be dismounted and reused or efficiently recycled. 

Additionally, it is essential that components are not damaged during use, 
disassembly, handling or transport. Therefore, ‘durability’, that can be defined as 
a component’s or system’s potential lifespan, given a certain environment or application, 
plays an important role. 

Second, ‘versatility’ can be introduced prior to transformability. Versatile buildings 
accommodate change without physical alterations. Simply by their generic qualities, such 
as a straightforward accessibility, bright illumination or generous space plan they can 
respond to multiple requirements and house many functions. 

Third, ‘building management’ through an accurate monitoring of the users’ needs 
and an according allocation strategy guaranties an efficient use of the available facilities. 
Additionally, management could make tenants aware of a building’s potential to anticipate 
change and could pass on the instructions on how to deal with it. 

Finally, in addition to the functional and technical requirements of users or standards, 
a building’s lifespan is also determined by the ‘sociocultural value’ that is addressed to it. 
Immaterial actors within that relationship are the social context of the design, the social 
structure of the users and the wider cultural appreciation of the building by the community. 

2 Validation of the analytical framework 

In order to validate the analytical framework and extend it into an applicable design 
advice, two architectural projects are explored and their design process is studied. Since it 
would be insignificant analysing merely illustrating and fashionable contemporary 
projects, two more engrained buildings out of dozens of Belgian project with fewer or 
greater transformability have been selected. First, the Hypotecaire Beleggingskas (HBK) 
bank office by architect Willy Van Der Meeren (1923–2003) and second, the Medical 
Faculty Housing (La Mémé) by architect Lucien Kroll (born 1927) will be analysed. The 
first was chosen because it was recently reconverted to apartments, the latter for its iconic 
design process and the debates that consequentially arose. Above all, both projects witness 
a complex and inclusive design approach, as will be discussed in the next paragraphs. 

2.1 The Hypotecaire Beleggingskas bank office, Antwerp 

Belgian architect Willy Van Der Meeren was commissioned to design and construct the 
Hypotecaire Beleggingskas (HBK) bank office in Antwerp from 1967 until 1969. Van Der 
Meeren, who was inspired by a strong social commitment and emerging production 
technologies, wished architecture to be a servant to the user. 
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To detect people’s needs Van Der Meeren relied on rational analyses. In order to 
fulfil those needs he pursued a conscious ‘coordination of industry and architecture’ 
instead of the then prevailing static and constraining prefabrication. As a result, his design 
for the HBK bank office can be described as a complex fusion of an open industrialisation, 
the division between infra- and superstructure and a hybrid spatial design. [5][6][7][8][9] 

  
Fig. 1 Van Der Meeren’s original drawings show the HBK’s appropriate façade, its durable 

concrete bays sticking out the roof and its versatile plan. Taken form [7] p. 26–27 and [9] p.352. 

2.1.1 Open industrialisation 
Similar to the first key concept of transformable building, Van Der Meeren applied 
a generative dimensioning system at the HBK bank office. That resulted in a set of 
compatible and industrialised components, such as window profiles, blinds and interior 
wall and ceiling panels. As Van Der Meeren combined those components in a custom way, 
an appropriate building skin and private as well as open offices could be created. In 
a word, the generative dimensioning system facilitated the successful implementation of an 
open industrialisation. 

The reconversion (2005–2008) by the Antwerp architectural firm Polo, replied on 
a shift at the local real estate market, requiring apartments instead of offices. During the 
renewal form the first to the latter, it was possible to benefit from the advantages of the 
open industrialisation that had been considered during the initial design, 38 years earlier. 
Multiple façade components could be replaced by compatible insulated boxes enhancing 
the energy performance of the skin. The window modules, railings and iconic benches that 
as a result became vacant, were reused at the backside to replace damaged ones. 

However, as material and waste flows were no issue at the time Van Der Meeren was 
commissioned, little attention was given to a non-destructive disassembly of components. 
In addition, as components were not generic and only met one function, their reuse 
potential was limited. Consequently, when a component had reached its functional lifetime 
it could only be removed or dismounted and reused in the same configuration, as has 
happened during the reconversion. 

2.1.2 Infra- and superstructure 
Der Meeren did not aspire an open industrialisation for each building part. According to 
him, each has its own specific needs. Consequently, different parts were assigned to either 
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the static and serving ‘infrastructure’, or to the served and dynamic ‘superstructure’. That 
division was based on their distinct predicted lifespan. 

The building’s skin and space plan elements are part of the transformable 
superstructure. The components they consist of are industrialised and combined along the 
generative dimensioning system as discussed above. In contrast, the building’s load 
bearing structure, staircases and technical service distribution shafts constitute the inert 
infrastructure. At the HBK bank office, three concrete bays filled in with rib floors are cast 
in situ. The plasticity and durability of concrete allowed Van Der Meeren to realise an 
infrastructure that was durable, financially more feasible and technically more reliable that 
an entirely industrialised structure would have been. 

However, as the infrastructure is inert and intransformable, it was designed to be 
spatially versatile. The strict, but well considered alternation of staircases and open floors 
made it possible to create multiple plan layouts. Moreover, the infrastructure’s ceiling 
heights and spans, appropriate for both offices and apartments, allowed the shift from the 
first to the latter, although Van Der Meeren did not foresee that conversion. 

   
Fig. 2 Photos showing the HBK bank office’s interior and skin composed of compatible 

components such as window profiles and concrete benches. Photos taken from [9] p. 353 and p.357. 

2.1.3 Hybrid spatial design 
Although the HBK bank office combined a durable and versatile infrastructure with 
a transformable superstructure, the design could not fulfil all needs Van Der Meeren had 
detected. In addition, an expressive rear building, contrasting remarkably with the main 
building, has been created. Both appearance and structural concept differ extremely from 
the main building, but for the program of an exhibition and leisure room Van Der Meeren 
considered that expressive formal language simply more appropriate. 

The hybrid spatial design makes the whole building even more versatile since multiple 
functions can be accommodated without alterations but simply by managing the right 
program in the right space. Unfortunately, no attempt was made to merge the expressive 
formal language of the rear building with the principles of an open industrialisation. 
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Fig. 3 Photos from the garden after reconversion showing the contrasting rear building at the left, 
now housing a marketing agency. Photos by Toon Grobet commissioned by Polo Architects, 2008. 

2.2 La Maison Médicale faculty housing, Brussels 

La Maison Médicale or La Mémé, the university’s medical faculty housing in Brussels was 
assigned to the Belgian architect Lucien Kroll in 1968 and constructed between 1972 and 
1976. Since its realisation, the project has been mainly discussed for its singular image. 
However, Kroll never strived for an expressive architecture. Considering the social and 
cultural revolutions of the 1960’s, Kroll’s purpose was to fulfil individual needs within the 
context of an ongoing industrialisation, just like Van Der Meeren wished. However, unlike 
the latter, Kroll approached his assignments by reassembling simple solution from 
everyday practice in a non-traditional way. As a result, La Mémé’s relevance for 
transformable building is reflected in its seemingly arbitrary and hybrid structural design as 
well as in its participatory design process. [10][11][12]  

  
Fig. 4 Photos showing the front and backside of the university’s medical faculty housing in 

Brussels, expressing its hybrid design and corresponding image. Photos by the first author, 2011. 

2.2.1 Seemingly arbitrary structural design 
In contrast to the rigid bay structure of the HBK bank office, the load bearing structure of 
La Mémé is known for its seemingly arbitrarily placed concrete columns. Given the 
structure’s varying spans, it does not impose repetitive rooms or standard studios. The 
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arbitrary structure introduces versatility and triggers the users’ creativity during their 
participation in the design process.  However, as Kroll aims for a transformable infill, 
columns are aligned on a 90cm grind. Even though that grid is too wide to be noticeable, it 
fits a 30cm modulation. As a result, Kroll could still make use of compatible components 
such as interior wall panels, exterior wall cladding, doors and windows. 

2.2.2 Hybrid structural design 
As the load bearing structure of La Mémé is mostly known for its seemingly arbitrarily 
placed concrete columns, it is in fact characterised by a hybrid layout. In addition to the 
arbitrarily placed columns, one can find a rigid bay structure aside it, as well as lighter 
balloon frames on top of it. Kroll did not apply one perfect concept for the building’s entire 
structure, but anticipated the diverse and unpredictable needs of students through a well- 
-thought combination of both durable but versatile, and cheaper but demountable structures. 
The stacking of a versatile concrete skeleton and transformable wooden framework, gives 
it a significant capacity to anticipate change. The rigid bay structure hosts traditional 
rooms, within the generative column grid individual studios are created, and the wooden 
‘barns’ on the roof are freely elaborated by skilful students. In this project, Kroll and his 
architecture serve as a catalyst for experiment, rather than dictating a way of life. In doing 
so, Kroll made an approach to housing that probably is closer to the social ecology of life 
than one did ever before. 

 
Fig. 5 Kroll’s hybrid structural design for the faculty housing with the arbitrarily placed 

concrete columns at the left and rigid bay structure at the right. Plan taken form [10] p. 10. 

2.2.3 Participatory design process 
Kroll stated that the building was already finished when the load bearing structure was 
built. The building’s skin, space plan and interior stuff had to be added by the uses 
themselves, he argued. The users’ participation was the most direct way to introduce their 
wishes into the project. As the building was divided in a versatile load bearing structure 
and transformable infill, also the design process was virtually split up.  

However, Kroll made several precautions in order to manage the users’ participation 
in the design of the infill of the load bearing structure. He set up a catalogue of compatible 
components, modulated the load-bearing structure on a 30cm grid and centralised technical 
services in accessible distribution points. These measures enabled an endless number of 
possible plan layouts and allowed Kroll to stay in control at the same time. 
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Fig. 6 Photos showing the fitting out of the arbitrary structure with modular components and 

a drawing of one possible configuration of the building’s façade. Taken from [12] p.44 and [10] p.11. 

Kroll initiated an interesting concept through the combination of a seemingly arbitrary load 
bearing structure and the user’s participation. Certainly, since that combination enhances 
the users’ personal relationship with the building and their appreciation of it. However, as 
participation enhances the users’ involvement and appreciation, it might hinder future 
transformations, as users might be reluctant to dismantle their own creations. 

Since its completion, the building was certainly subject of the ecology of life: 
students came and went, and shops were founded and vacated. However, only a small 
number of alterations are noticeable today. That can be attributed to the occurrence of an 
unintended trend: most units have been privatised. Group dwellings were split, voids were 
closed and mezzanines screened. Although this privatising was not anticipated, even not 
encouraged, the seemingly arbitrary and hybrid structure, versatile space plan and 
transformable infill tolerated and even enabled that trend. 

2.3 Discussion 

For both cases, the theoretical framework of key concepts and additional change-related 
design aspects allowed a comprehensive analysis of their design concepts and process. The 
aspects ‘demountability’, ‘compatibility’, ‘durability’, ‘versatility’, ‘management’ and 
‘sociocultural value’ are used throughout the case studies, and indicate the projects’ 
capacity to deal with predictable and unpredictable change as well as their shortcomings. 
Nevertheless, these case studies also reveal that the relation between specific design concepts 
and the more general design aspects of the presented framework is not unambiguous. 

First, both cases illustrate that different design approaches exist to take position 
within the idea of transformability and the additional aspects. For example, 
‘demountability’ was achieved through the application of industrialised building 
components as well as through the layering and subdivision of distinct building parts; 
‘compatibility’ was achieved through standardisation as well as through modulation; 
‘versatility’ was noticeable in the open as well as in the hybrid spatial design; and the 
‘users’ appreciation’ was fuelled through a custom fit-out as well as through their 
participation and involvement during the design process. 

Second, those design approached were selected by the designer in order to fulfil 
a specific set of design concepts. As a result, different aspects of the analytical framework 
are compiled in diverse design concept. For example ‘demountability’ and ‘compatibility’ 
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meet in Van Der Meeren’s concept of open industrialisation; ‘durability’, ‘demountability’ 
and ‘versatility’ are balanced in his division in infra- and superstructure as well as in 
Kroll’s hybrid spatial and structural design; and ‘users’ appreciation’ is evoked through the 
latter’s seemingly arbitrary structural design and participatory design process. However, 
how can a designer balance the aspects of the analytical framework on transformable 
building considering the unique context of an architectural assignment? 

3 Proposal for a comprehensive design advise 

Considering the two key concepts for transformability, complemented with four time-
dependent design aspects, multiple approaches to transformable building could be found in 
the cases that have been explored. It is clear that no single approach would fit all design 
contexts and the aspirations of all designers and users. Therefore, with the intention of 
promoting transformable building because of its sustainability, a comprehensive design 
advice concerning ‘partially transformable building’ is proposed. 

3.1 Partially transformable building 

Both the HBK bank office and La Mémé dormitory illustrate that a balance between 
transformability and durability or versatility might be expedient. In order to concretise that 
balance, the design concept of ‘partially transformable building’ is proposed. Like the 
HBK bank office and La Mémé, partially transformable buildings combine static and 
transformable building parts. 

Transformable building parts can be altered without difficulty and cope with 
changing users’ needs and standards. Their components can be easily dismantled and 
efficiently reused or recycled, anticipating problematic resource depletion and waste flows. 
The building parts most evident to be transformable are the building’s stuff and space plan. 
Those are the most vulnerable for fashion and have the shortest lifespan. However, also 
technical services, the buildings’ skin and load bearing structure can be designed in 
a transformable way, enabling change in the long term. 

In complement, static building parts might be introduced. They guaranty a financial 
feasibility, reliable technical quality and are commonly available. Their inability to alter 
should however be countered through the introduction of durability, versatility and a well- 
-taught management. The building part that is the most evident to be static is the load 
bearing structure. Traditionally, the load bearing structure has the longest lifespan and is 
commonly inaccessible since all other parts are attached to it. However, alone or together 
with the buildings’ skin, services or space plan elements the structure can constitute an 
inert frame for a transformable infill. Such alternatives are introduced and illustrated by 
Professor Bernard Leupen in his thesis ‘Frame and Generic Space, a study into the 
changeable dwelling proceeding form the permanent’. [13] 

As each design is created in a different context and concerns different constraints the 
perfect balance between transformability and traditional static building is hard to define: 
are ecological benefits of more importance than financial or social ones? Should reuse 
always be considered more appropriate than recycling? Will versatility trough redundancy 
or overcapacity always be profitable? 

The analytical framework is proposed as the main tool for the designer to stipulate 
his own approach to transformable building. However, in order to assist in finding 
a balance between transformability and durability or versatility two interesting decision 
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tools could be found in the literature and are adopted in this paper. ‘Bandwidth’ as well as 
‘time horizon’ are derived from risk management. They assist in translating unique and 
unsure constraints in quantitative requirements. [14][15] 

3.1.1 Bandwidth 
No building needs to be able to house every function. The definition of a ‘Functional 
bandwidth’ considering the design specific context and preconditions can make clear to 
what extend a building should be versatile or transformable. Bandwidth makes explicit 
what future expectation might or might not exist, since it introduces the probability of 
a certain function, use or program. Consequently, Bandwidth allows defining technical 
requirements: e.g. should fire-safety measurements cope with regulations for public or 
private use, and should sound-proofing be in accordance to the standards for single or multi-
-family dwellings? 

For example, the HBK bank office’s versatile infrastructure housed individual 
offices, landscape offices as well as apartments until now. However, it is impossible to use 
it as a warehouse since the building’s load bearing capacity and floor height would be 
insufficient. Nevertheless, considering the small plot and urban context, it is improbable 
that one would like to use the building in that way. 

3.1.2 Time horizon 
Similar to bandwidth, a building not necessarily needs to last forever or has to be altered 
constantly. The definition of a ‘time horizon’ makes explicit which life span is intended. 
As a result, it makes clear to what extend each building part needs to be durable or 
transformable. A time horizon for a temporary building implies other design decisions than 
when the horizon is 200 years: in temporary buildings, durability will be reflected in the 
components of the transformable parts, preserving their reuse potential. If the time horizon 
reaches 200 years, durability will be focus on the static but versatile building parts, limiting 
their need for maintenance. 

La Mémé’s hybrid construction appears to meet a wide time horizon: its concrete 
structure has a functional lifetime of at least 100 years, while the wooden and less durable 
balloon frames on top if it could be dismounted and recycled already after a few decades. 
Such a hybrid structural design, concerning multiple time horizons thus allows rebuilding, 
expansion and shrinkage. 

3.2 Conclusion 

Within this research paper, the framework for the analysis of multiple design approaches to 
transformable construction has been tested and is now complemented with the design 
strategy of ‘partially transformable building’ and the concepts ‘bandwidth’ and ‘time 
horizon’. Although those concepts are already acknowledged today, it is the first time they 
merge in a comprehensive design advice. This reappraisal of existing concepts wishes to 
make them more accessible for designers and hopes to be an incitement to a new building 
practice that further introduces change and time through the architectural design. 

Considering the two cases that have been explored in this paper, the HBK bank 
office and La Mémé dormitory, the design concept of ‘partially transformable building’ 
and the notion of ‘bandwidth’ and ‘time horizon’ that assist in finding a balance between 
transformable and static building, it is shown that designers do not have to create ideal 
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transformable buildings. Instead of entire kit-of-part buildings, one can design within the 
specific constraints that are faced. 
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