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ABSTRACT 

The focus of this research is dedicated on the TU Delft educational campus buildings CiTG, EWI and 

TNW from the 1960’s and 1970’s, who need to be brought up-to-date in order to not become abandoned. 

With the rising lack in student housing as the foundation, it is to see if these buildings can be a solution 

with adaptive reuse. The central research question is as follows: How adaptable are campus buildings 

from the 1960’s and 1970’s when transforming them to student housing? The adaptability analysis 

methods used in this research: FLEX4.0, Schmidt & Austin’s adaptable architecture and Level(s) 2.3 

establish the knowledge about adaptability and its characteristics and gives the three buildings 

adaptability scores. With EWI as lowest and TNW as highest. The outcome of these three methods are 

then compared to a research by design element, where the three buildings are via design transformed 

towards student housing. Based on the spatial characteristics 4 student housing case studies 

(Röntgenweg, Korvezeestraat, Diemen Zuid and Local+) to verify and compare the outcomes of the 

analytical methods with the design concepts. The three analythical methods conclude not towards one 

superior method, where the quick and easy application of Schmidt & Austin’s adaptable architecture is 

combined with the clearly defined indicators and scoring systems of FLEX4.0 and Level(s) 2.3. The 

inclusion of more indicators, without losing grip of the importance can give the outcome clarity and 

something to work with. If a certain adaptability score is giving, the specificity of the change in function 

come into play having serious implications for the outcome of the research. If an adaptable measurement 

system want to include this change in function, there should be in some way or form an addition. 

Although the design concept does give a broader result of the adaptability capacities of a building, this 

does require more time and expertise. Therefore the inclusion of both, where the design gives insight in 

the change towards the new function and is thereby able to correct the analytical models, can give a 

broader and completer view of the adaptability of a building.   

KEYWORDS: Building Adaptability, Adaptive reuse, Transformation, Multi-criteria assessment, FLEX4.0, 
Schmidt & Austin adaptable architecture, Level(s) 2.3, Educational Campus Buildings, Student Dwellings 

I. Introduction

1.1 Problem statement 

The vast majority of older Dutch campus buildings from the 1960’s and 1970’s within the portfolio of 

the Dutch universities are in dire need of an investment to stay up-to-date, or they will become obsolete 

and face abandonment (Basisregistratie Adressen en Gebouwen (BAG), 2018)(TU Delft Strategic 

Framework 2018-2024 [TU Delft], 2018). It is the stricter regulations, higher requirements for energy 

performance, sustainability reasons and new forms of education that example trends that strongly 

influence the functional requirements of the buildings (Heijer et al., 2016). The contemporary, and future 

expected increase in students put the universities and their buildings under even more pressure, but this 

also directly links to the already severe lack of student housing present in the Netherlands (Kences, 

Kenniscentrum Studentenhuisvesting, 2022). This all asks for flexibility and adaptability in the campus 

context in order to quickly encounter the changing demands. But the current strategy is partly to get rid 

of these expensive and energy inefficient older building within the university’s portfolio (Van der Veldt, 

2020). Therefore not only excluding their cultural heritage within the build environment and campus 
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area, but also giving away opportunities for these buildings to become part of a sustainable and future 

proof university. And as the focus of this research, on how these buildings can be the solution for the 

student housing problem, with the incorporation of adaptive reuse. 

1.2 Research Question 

Flexibility and adaptability in the campus context can quickly encounter the changing demands. 

Therefore finding out how adaptable the Dutch campus buildings are and how these can be adapted 

towards student housing is investigated. To accomplish this, the following research question has been 

formulated. How adaptable are campus buildings from the 1960’s and 1970’s when transforming them 

to student housing? To answer this question, five sub-questions are formulated. 1) How can the 

adaptability of a building be analyzed? 2) How adaptable are the three campus buildings from the TU 

Delft from the 1960’s and 1970’s? 3) How does the adaptability from the three campus buildings 

compare? The first three questions dedicate towards the adaptability of a campus building, the last 2 

questions focus on the adaptation towards student housing and are as follows: 4) What are the spatial 

characteristics for the student housing? 5) How do the three campus buildings and their adaptability 

compare when transforming them into student dwellings? 

1.3 Method 
The first part brings forward and clarifies three existing adaptability analysis methods. This is done in 

order to establish a fundament on what adaptability is and how to measure it. These three methods give 

an indication of the instruments to analyse adaptability. There three methods are then applied on three 

buildings of the TU Delft campus who were built in the 60’s and 70’s: buildings 22 (TNW; Applied 

Physics, 1963), 23 (CiTG; Civil Engineering and Geoscience, 1975) and 36 (EWI; Electro technique, 

Math and Informatica, 1972) (Basisregistratie Adressen en Gebouwen (BAG), 2018). These buildings 

are to be taken as a case to be represented for most universities all over the Netherlands, or even abroad 

with similar building from this construction period. The findings are then compared over their 

adaptability scores, but also the techniques themselves are to be compared. The outcome of these three 

methods are then compared to a research by design element, where the three buildings are via design 

transformed towards student housing. To do this, first the spatial characteristics of different student 

housing typologies are researched with four different case studies in order to get knowhow on what the 

campus building have to adapt towards. The obtained information form the cases are then directly used 

and applied in the design and the outcomes of the design are used to verify and compare the outcomes 

of the analytical methods with the design concepts. 

II. The concept of adaptability 

2.1 Adaptability analysis methods 

Three multi-criteria assessments are selected that measure the adaptability of a building. These were 

selected by their differentiating methods and indicators towards the building’s spatial and technical 

characteristics of a building, in order to give a broad spectrum of the multi-criteria assessment tools. 

FLEX 4.0 (2016) is the a research project from the Delft University on the investigation of the adaptive 

capacity of buildings. As result of this research, an instrument has been developed, named FLEX (latest 

version 4.0) (Geraedts, 2016). This instrument consists of key flexibility performance indicators, these 

indicators are weighted with different default factors to assess the values from the instrument to 

determine the flexibility class of buildings (Geraedts, 2016). In total there are 32 flexibility performance 

indicators who are divided over 5 layers (site, structure, skin, facilities and space) based on the support 

and infill theory of Habraken. For the readability the 32 indicators are presented in appendix 1. Each 

flexibility performance indicator is divided into an assessment value between 1 and 4, where 1 means 

bad and 4 means best. The total and maximum number, thereby giving the highest adaptive capacity, 

equals 4 times the sum of indicators. Do this over the sum totality of indicators with their appropriated 

score in order to get the total percentage result. 

Robert Schmidt and Simon Austin have in their Adaptable Architecture; theory and practice (2016), 

constructed a list of 60 building characteristics (CAR’s) of adaptability. These have then been 

subdivided into 12 so-called design strategies (DS)(Schmidt & Austin, 2016). The complete list of the 



DS’s and CAR’s and their meaning and explanation can be found in appendix 2. The assessment of 

adaptability is as follows. When the building which is to be analysed, possesses all the CAR’s within 

the DS, it is seen as a maximal result of 100%. When the DS has no CAR it possesses from the analysis 

of the building, this is seen as the minimal result of 0%. Do this over the sum totality of DS’s with their 

appropriated CAR’s in order to get the total percentage result. 

Level(s) provides a set of indicators and metrics for measuring the performance of buildings along their 

life cycle, and is developed as a common EU framework of indicators for the sustainability of office and 

residential buildings (Dodd et al., 2020). In more specificity, the level 2.3 assessment focusses is on the 

building’s spatial and structural design features, mainly the building’s structural engineering, internal 

layouts and technical services (Dodd et al., 2020). Providing an indicator for adaptability in the form of 

a semi-quantitative assessment of the extent to which the design of a building could facilitate future 

adaptation to changing occupier needs (Dodd et al., 2020). The level 2.3 assessment consist of 12 

indicators, each assessing a specific design aspect and can be seen in appendix 3. The scoring system 

consist of a 4 point system where, specific per indicator, four options are giving from worst to best. 

Worst giving 0 points and best giving 3 points. These points are then weighted with a predetermined 

factor ranging from 1.5 to 4.5. The final adaptability score represents the sum of the weighted scores for 

each of the design aspects, divided over 100 to get a percentage score.   

2.2 TU Delft buildings adaptability score 

The adaptability score for method 1 and 3 are mainly based on construction drawings of the TU Delft 

buildings. These cannot be shared due to their confidentiality and thus only the results of the methos are 

shown, but the process of method 2 is demonstrated elaborately. Method 1: FLEX 4.0 analysis method, 

as seen in applied to the TU Delft buildings in appendix 4, 5 and 6. The results of method 1; FLEX 4.0, 

are displayed in figure 1 and show not only the overall total score of the 32 flexibility performance 

indicators, but also the score over the 5 layers by Habraken. The overall total score shows little 

differences between the three buildings, with TNW (building 22) having the highest score of 77% and 

the EWI (building 36) having the lowest score of 70%. 

 

Figure 1: Results FLEX 4.0 from the 3 TU Delft campus buildings (by Author) 

The biggest differences can be seen in the layers, where the TNW building scores much lower on the 

5th layer of space. The difference here is made through the disconnect ability and removability of the 

inner walls, as seen by the indicators 28 to 30. Whereas the TNW building consist mostly, and more 

than the other two buildings of immovable brick interior walls. But what is loses in layer 5 space, it 

gains in layer 2 ‘structure’ and layer 4 ‘facilities’. The main difference in layer 2 is made between TNW 

and EWI because of indicators 6 and 8, considering the layout of horizontal space, and the extension of 

routings. This has to do with the difference in form of the two buildings, limiting the divide ability over 

horizontal space. The different corridors/wings of the TNW building make this, and thereby the addition 

of new routings, more easy than the slim and high form of the EWI building. For the 4th layer of the 

facilities, the difference is made between the distribution and the ability to control these more and better 

in the TNW building than the others (indicators 20 and 22). With climate control on unit (room) level 
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and tied services distribution like hot and cold water, electricity, ventilation together on the same places. 

Finally, the main loss for CiTG (building 23) in the 1st layer of site originates from indicator 1 about 

the surplus area around the building, where there is less space and thus less adaptable. Method 2: 

Schmidt, R., & Austin, S. A. Adaptable Architecture: Theory and Practice analysis method, as seen in 

applied to the TU Delft buildings in appendix 7, 8 and 9. The results of method 2 are displayed in the 

radar charts in figure 2 where the percentage of CAR’s in each DS is visible. The overall total score of 

the adaptability of the three buildings is as follows: The highest and thereby best score is TNW with 45 

from 60 CAR’s, equals 75%. Second CiTG 42 from 60 CAR’s, equals 70% and the lowest score is from 

EWI, with 35 from 60 CAR’s, equals 58%.  

 

Figure 2: Results Schmidt & Austin from the 3 TU Delft campus buildings (by Author) 

The overall adaptability score portrays a big difference between EWI, and the TNW and CiTG buildings, 

with a difference of at least 12%. This difference is made over almost each DS, where the EWI building 

scores much lower than the other two, but eye-catching are the ‘long life’, ‘simplicity and legibility’ and 

‘aesthetics’ DS’s. The main difference in the long life DS is made with CAR’s 10 and 13, because EWI 

makes use of light and easily replaceable interior wall systems. In contrary to the other two buildings 

have these no capacity for longevity, thus missing out on these two indicators. The difference in the 

‘aesthetics’ DS in spatial quality and history of the interior space (CAR53 and 56), is thereby also 

affected by this materiality. CAR18 and 19, about the components and construction method of the 

building to enable change, in the scale of a legible simple and off-site construction systems, which EWI 

doesn’t comply with its poured concrete construction, the difference in the ‘simplicity and legibility’ is 

made. Lastly, remarkable is that the TNW is the only building to score in the ‘unfinished design’ DS 

(CAR40 and 42). It is the possibility of space to grow into and the user customization of the different 

labs, that the contrast to the other buildings is made.  

 

Figure 3: Results Level(s) 2.3 from the 3 TU Delft campus buildings (by Author) 

Method 3: Level(s) 2.3 analysis method, as seen in applied to the TU Delft buildings in appendix 10, 11 

and 12. The results of method 3 are displayed in figure 3 and show very little difference over the overall 

score, but 6 and thereby classified as least adaptive. The biggest differences are seen in the design 
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concepts. The movable interior wall system of the EWI scores, partly by the weighting factor of 4.5, 

makes the difference for the ‘interior space distribution’ on design aspect 1.3. But EWI loses on aspect 

2.5 where the services to sub-division of space isn’t as adaptable as the other buildings. In the ‘building 

façade and structure’ design aspect 3.2 about the load bearing capacity makes the difference for CiTG 

towards the other two. 

2.3 Adaptability score comparison 

In table 1 the results of the percentage adaptability score from the three methods of the three buildings 

can be seen. The EWI building, although the differences in percentage are sometimes as low as 4%, is 

in all three methods the building with the lowest score and therefore proclaimed as the building with the 

lowest capacity to be adapted. The results between the three methods differ in percentage, so shows 

method 3 generally lower scores, this is due to the weighting factors creating big differences between 

the maximum and the actual scores, and the fact that this method is originally more specific towards the 

adaption of more office-like functions (Dodd et al., 2020).  

Table 1: Results of the 3 methods from the 3 TU Delft campus buildings (by Author) 

 CiTG EWI TNW 

Method 1 72% 70% 77% 

Method 2 72% 58% 75% 

Method 3 62% 57% 61% 

The differences are the biggest in method 2, this is due to the biggest amount of indicators, 60 compared 

to 32 and 12. For method 1 all three buildings score high, because this method is more specified for 

educational buildings and their adaptability towards housing, meaning according to this method all three 

buildings are suitable for adaption (Geraedts, 2016).  

2.4 Analysis method comparison 

FLEX4.0 (method 1) and Level(s) 2.3 (method 3) work both with a scoring system that consists of a 

value/point system of four option ranging from worst (1) to best (4) (Geraedts, 2016)(Dodd et al., 2020). 

This makes assessing a certain indicator way more concrete and gives the user an indication of what 

value to investigate, thereby narrowing down the scope of the indicator. This way of assessing can 

therefore also be applied faster and easier in on-site investigations. Although a simple site visit isn’t 

sufficient for methods 1 and 2 and the dependence on building documents (floorplans, sections, and 

sometimes even construction details) can complicate, delay or even limit the investigation. The main 

difference between methods 1 and 3 is the amount of indicators, 32 to 12. Although the weighting system 

of method 3 does give clarity over what building characteristic is more important than the other, the 

great differences in weight (from 1.5 to 4.5) can easily influence a score by one simple aspect (3x1.5 

relative to 3x4.5), thereby losing the worth of the other(s). This is something that lacks in method 1, 

where every indicator is worth even, but the reference to the layers to Habraken creates a grounded 

foundation of adaptability indicators (Geraedts, 2016). Method 2 of Schmidt & Austin leaves the 

interpretation of the design characteristics to the user him/herself, by not giving a value/point system 

(Schmidt & Austin, 2016b). The procedure is bases upon a visual/photo analysis of the building and can 

therefore be analysed using a rather quick site visit, thereby not dependent on building documents. This 

is helped by the ‘it’s either present or not’ procedure, although this sometimes can be rather vague due 

to the too broad description of the CAR’s. This also put some doubt over the repeatability and the 

consistency of the outcome of this method, where two different persons could interpret a certain building 

or characteristic differently, influencing the outcome. But the broad scale of characteristics (60) gives 

this method a greater opportunity to assess a building in a more complete manner and the subdivision 

into 12 strategies gives oversight and clarity in the results, also when comparing certain buildings.  

These three methods conclude not towards one superior or best method, this could be found somewhere 

in in the middle where the quick and easy application of method 2 is combined with the clearly defined 

indicators and scoring systems of methods 1 and 3. The inclusion of more indicators, without losing grip 

of the importance with for example a weighing system, can give the outcome clarity and something to 

work with. 



III. Adapting towards student housing 

3.1 Case study projects 

The groundwork for the function it has to adapt to is now researched, in this case student housing. To 

get a grasp on this typology and its spatial requirements, a case study research is set up. Selected are 4 

student housing projects from mainly the Netherlands, and one from Germany in order to stay as close 

as possible to the Dutch student housing culture and typology. The four cases range from on one side 

individual studio dwellings that functions on its own (see appendix 13), to a communal dwelling where 

its shared space is maximised (see appendix 16). The two other cases are combined to show a middle 

ground between the two and can be seen in appendix 14 and 15.  

3.2 Student housing comparison 

In this paragraph the results of the comparison are shown. In figure 4, from left (the individual studio 

dwellings) to right (the maximised shared space) show the analysis. Note that the figures are to scale to 

one another. Standing out on three of the four cases is the typology of a central corridor with dwellings 

on both side facing outwards towards the façade of the buildings, thereby being exposed to daylight and 

natural ventilation by the possibility of openable windows. This also reflects back onto the form of the 

who building, resulting in mostly a slender layout where the length vastly out ways the width, with a 

mean width of 14 meters (cases being 16, 14, 14 and 10 meter). The amount of dwellings per floor differ, 

from left to right with Röntegenweg having 107 dwellings, Diemen Zuid 43 (although 13 on the ground 

floor plan shown in the figure), Korvezeestraat 18 and Local+ with 3 sleeping units per floor. Further 

can be seen that, except for Local+, each project has multiple staircases or routings, but the amount of 

entrances to the building differ. Whereas Röntgenweg and Korvezeestraat have three or more ways of 

entering the building, Diemen Zuid limits this to only one due to the shared and commercial functions 

on the ground floor, where the inhabitants have to pass by in order to exit or enter the building. 

 

Figure 4: Case study comparison on building scale (by Author) 

Zooming in on the unit level, as seen in figure 5 and table 2 showing the individual studios of 

Röntgenweg and Diemen zuid on scale to the shared Korvezeestraat and Local+. The main difference is 

in the increasing amount of square meters, not only the living/kitchen aera but also the square meters 

per person. The creation of shared space by either dividing this over the total numbers of persons using 

this space, or seeing this space as a necessity per individual unit and thereby adding it to the square 

meters per individual person, portrays the trend of the increase in amount of square meters per person 

when the shared space is maximised.  

 

Figure 5: Case study comparison on dwelling scale (by Author) 

Table 2: Results and measurements of the case study analysis (by Author) 



 Röntgenweg Diemen Zuid Korvezeestraat Local+ 

Living/kitchen area 24,6 m2 27,2 m2 40 m2 100 m2 

Sleeping area - - 25,9 m2 4 m2 

Bathroom 2,3 m2 3,5 m2 3 m2 5 m2 

Persons per house 1 1 9 3 

Total m2 per person (when shared 

m2 is divided over number of persons using) 
26,9 m2 30,7 m2 33,4 m2 36,3 m2 

Total m2 per person (when shared 

m2 is added to m2 over a person) 
26,9 m2 30,7 m2 68,9 m2 109 m2 

However, the effects on the services is reversed, with an decrease in square meters of the bathroom (if 

used by more people) limiting the amount and most importantly the spread and size of the services. With 

the individual units each having this need, but when these are shared over more persons, these can just 

be created in a certain central spot. Lastly the Local+ case brings forth the concept that not every sleeping 

unit has to be tied to the façade of the building, this implies the disconnection from the depth of the 

building with the sleeping units as seen in the other case study project. 

IV. Designing concepts into plan 

From the analysis of the four cases, the results have been categorised into three typologies: individual 

student dwellings (Röntgenweg & Diemen Zuid), shared living student houses (Korvezeestraat) and 

maximized shared space ( Local+). These typologies are in this paragraph applied in design to the three 

buildings of the TU Delft, delivering 9 building plans total, with the previous cases as a design example 

(i.e. measurements, typologies, connections, ect.). In figure 6 a selection is seen.  

 

Figure 6: Design plans of student housing cases into the three TU Delft buildings (by Author) 

These 3 typologies over the 3 buildings have then been analysed in the same manner in the case studies. 

It is from these analysis that conclusion are drawn on the ability for these educational TU Delft campus 

buildings from the 1960’s and 1970’s to be transformed to the 3 types of student dwelling, thereby 

giving feedback from design and being able to compare this to the analytical methods as seen in chapter 

2. The results of this design and research can be seen in appendix 17, 18 and 19.  

The conclusions are as follows: CiTG (building 23) has overall more cons for the transformation into 

student housing than pros. Although the building features multiple access points, openable windows and 

leaves the size of the load baring structure more than enough space for change, it is the overall scale, 

form and dimension of the CiTG building that makes it not fit for the change in function. The too large 

widths limits the possibility of daylight to enter the building, limiting the daylight demanding function 

of dwelling. This is mostly seen in appendix 17 at A1 on building scale and in B1 and B2 on house scale, 

where the in between space of the individual units (which are already over dimensioned) is not suited 

for functionality. Furthermore limits the scarce amount of (vertical) service zones the possibility for 

quick and easy adaptation of wet function like toilets, bathrooms and kitchens. In the EWI building 

(building 36) the pros and cons mostly weigh up on each other. The placement of the (vertical) servicing 

again leave a lot do desire, making extra plumbing necessary as can be seen in appendix 18 in A2 and 

A3. And the danger of the lack of daylight in interior central corridors or functions can cause problems, 

but the overall slender shape of the building lowers the area where this can be a problem. The dimensions 



of the structure are suitable for the change in function and the multiple access points can create variety, 

as seen in B1 and C1 in appendix 18. But the main problem with this building is its façade and its lack 

of openable windows, making the change of function problematic. The pros of TNW building (building 

22) out way the cons greatly, the slender building width and the typology of the different wings being 

connected by corridors makes adaption to the student dwellings possible, as can be seen in appendix 19 

A1-C1 and A2-C2. Whereas the individual or shared student dwelling can be places towards the outside, 

enabling daylight and natural ventilation due to openable windows. The multitude in access points 

requires no adaption and can be used directly towards the student dwellings. But the main pros of this 

quick adaption can be seen in appendix 19 A3 and B3 and on greater scale A2-C2, where the (vertical) 

services are already established at unit level, making the addition of wet functions rather easy. Leading 

to a great variety of ways to establish this change in function. 

V. Conclusion 

The designing concept of chapter 4 deem CiTG building not suitable for adaptation towards student 

housing, whereas the buildings’ form and services greatly limit the possibilities of dwelling 

functionalities. And if it should be adapted, only created mainly options for (maximized) shared 

amenities. The analytical method 3 did already show the same limitations of the ‘internal space 

distribution’ and ‘building services’ design concepts and methods’ 1 ‘design ‘in’ time’ design strategy 

lowest score does also clarity some lack of adaptability. Nevertheless portrayed the analytical methods 

this building as adaptable, being second just short of the most adaptable building. This main difference 

in outcome is due to the specificity of the student housing function which the building has to be adapted 

towards. The building may be classified as overall adaptable, but this does not mean for each specific 

functionality in this case being student housing. The EWI building (building 36) was deemed least 

adaptable form all three analytical methods, with the main differences in methods 1’s structure and 

facilities layers, method 2’s ‘spatial planning’ and ‘simplicity and legibility’ design strategies and 

method 3’s ‘building services’ design concept. All three suggesting low adaptability of the layout, 

structure and services. This does return in some form in the design concept, whereas specifically for the 

individual typology of student housing the services does provide problems. But the overall shape and 

form of the structure is deemed as a good foundation towards shared student housing. This is because 

the specificity of the student housing, consisting of mostly small repetitive units that fits into the slender 

form of the building. From the analytical method of analysing adaptability of a building towards student 

housing, the TNW building (building 22) received the highest scores, suggesting the most adaptable 

building. This is again seen in the designing concepts. Not only the typology, form and dimensions of 

the building but also the services make the adaptation towards student housing best possible. This in 

line with the outcomes of methods 1 and can be seen in the peak of the 4th layer of structure and 5th of 

facilities. In method 2 this pattern also returns in the score of the ‘spatial planning’ design strategy. 

Meaning for the TNW building (36), the analytical methods are confirmed by design and thus can this 

building be classified as an greatly adaptable building, where all three student housing typologies can 

be applied or varied through the building.  

Adaptability is something that sometimes can and sometimes cannot be analysed using a certain 

measurement method. If a certain adaptability score is giving, the question then becomes what it is that 

it’s adaptable towards. Here the specificity of the change in function (if necessary) come into play. 

Thereby the shape, measurements and services (for example) of what it has to adapt towards, are not 

included in the analytical methods although these can have serious implications for the outcome of the 

research. As can be seen in the cases of the CiTG and EWI buildings of the TU Delft. The CiTG was 

analysed to be adaptable, but later designing proved differently for the specific function it has to be 

changed towards, this case being student housing. The opposite turned out for the EWI building, where 

later design proved possibilities not seen by the analytical methods. If an adaptable measurement system 

want to include this change in function, there should be in some way or form an addition where this 

change is included. Although the design concept does give a broader result of the adaptability capacities 

of a building, this does require more time and expertise. Therefore the inclusion of both, where the 

design gives insight in the change towards the new function and is thereby able to correct the analytical 

models, can give a broader and completer view of the adaptability of a building.  
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Appendix 1  FLEX4.0 Analysis method; Method 1  

 

Figure 1. FLEX4.0 instrument to assess adaptive capacity of buildings part 1/2 (Geraedts, 2016) 

 



 

Figure 2. FLEX4.0 instrument to assess adaptive capacity of buildings part 2/2 (Geraedts, 2016) 

 

  



Appendix 2  Schmidt & Austin analysis method; Method 2  

 

Figure 1. Schmidt & Austin Adaptable Architecture: Theory and Practice instrument to assess adaptive capacity 

of buildings part 1/3 (Schmidt, et al., 2016) 

 

 

  



 

Figure 2. Schmidt & Austin Adaptable Architecture: Theory and Practice instrument to assess adaptive capacity 

of buildings part 2/3 (Schmidt, et al., 2016) 

 

 

  



 

Figure 3. Schmidt & Austin Adaptable Architecture: Theory and Practice instrument to assess adaptive capacity 

of buildings part 3/3 (Schmidt, et al., 2016) 

 

  



Appendix 3  Level(s) 2.3 analysis method; Method 3  

 

Figure 1. Level(s) 2.3 instrument to assess adaptive capacity of buildings part 1/2 (Dodd et al., 2020) 

 

Figure 2. Level(s) 2.3 instrument to assess adaptive capacity of buildings part 2/2 (Dodd et al., 2020) 

  



Appendix 4  FLEX4.0 Analysis method; Method 1. Applied on building 36; EWI 

 

Figure 1. FLEX4.0 assessment on building 36 (EWI) part 1/2 (Geraedts, 2016) (by Author) 
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Figure 2. FLEX4.0 assessment on building 36 (EWI) part 2/2 (Geraedts, 2016) (by Author) 
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Figure 3. FLEX4.0 assessment results on building 36 (EWI) (by Author) 

 

 

  

8
8

6
3 6

7

6
1

9
6

7
0

1 .  S I T E 2 .  S T R U C T U R E 3 .  S K I N 4 .  F A C I L I T I E S 5 .  S P A C E O V E R A L L  

S C O R E

EWI



Appendix 5  FLEX4.0 Analysis method; Method 1. Applied on building 23; CiTG 

 

Figure 1. FLEX4.0 assessment on building 23 (CiTG) part 1/2 (Geraedts, 2016) (by Author) 
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Figure 2. FLEX4.0 assessment on building 23 (CiTG) part 2/2 (Geraedts, 2016) (by Author) 
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Figure 3. FLEX4.0 assessment results on building 23 (CiTG) (by Author) 
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Appendix 6  FLEX4.0 Analysis method; Method 1. Applied on building 22; TNW 

 

Figure 1. FLEX4.0 assessment on building 22 (TNW) part 1/2 (Geraedts, 2016) (by Author) 
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Figure 2. FLEX4.0 assessment on building 22 (TNW) part 2/2 (Geraedts, 2016) (by Author) 
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Figure 3. FLEX4.0 assessment results on building 22 (TNW) (by Author) 
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Appendix 7  Schmidt & Austin analysis method; Method 2. Applied on building 23; CiTG  

 

Within the figure above, the interior area of the CiTG building is seen. The typology pattern (CAR23) 

of the space plan becomes clear, the simple plan (CAR32) where office spaces on the both sides of the 

building area placed, creates an opportunity for the mixed tenure (CAR65) within the building. With the 

physical linkage (CAR50) of the long corridors and the shared communal spaces. 

 

The office spaces, as seen depicted in the figure above, are created with standard room sizes (CAR27), 

and filled in with not precious (CAR8) furniture. Creating a loose fit interior space where rooms and 

functions can be easily retrofitted. 

CAR8 
not precious 

 

CAR23 
typology pattern 

CAR27 
standard room size(s) 

 

CAR32 
simple plan 

CAR65 
multiple/mixed tenure 

CAR50 
physical linkage 



 

The office spaces and corridors connect to the multiple open communal places (CAR20)(CAR60). These 

spaces are shared in ownership (CAR47) whereas multiple people and functions can share this space. 

These communal places are linked to the multiple access points (CAR49) directly, creating the spatial 

proximity (CAR31). The staircases are made of glass in order to blur the boundaries (CAR29) between 

the different floors. These open spaces also serve as overdesign capacity space (CAR14), they can later 

be turned into different functions due to the not yet filled in way of designing this space. 

 

The building itself stand upon the TU Delft campus (CAR57) and is therefore connected to multiple 

transport connections (CAR59), and the building makes by its raised floors (or empty ground floor as 

seen in the figure above) a connection to the context (CAR58). But this space also shows the construction 

of the building and the materiality. The use of concrete creates the capacity to last, resist decay and can 

weather well (CAR10). And the use of concrete columns and beams betrays the simple construction 

method (CAR19). 

CAR10 
durability 

 

CAR14 
overdesign capacity  

 

CAR19 
simple construction method 

CAR20 
open space 

 

CAR29 
spatial ambiguity 

CAR31 
spatial proximity 

CAR33 
standard grid 

CAR47 
shared ownership 

CAR49 
multiple access points 

CAR57 
good location 

CAR58 
contextual 

CAR59 
circulation (neighbourhood) 

CAR60 
a communal place 



 

Back on the interior to the building, the attitude and character (CAR52) of the building form the outside 

also shows on the inside, making use of the same materiality. This rigid materiality of concrete makes 

for the component accessibility (CAR3) as seen in the figure above. The functional separation (CAR4) 

within the buildings construction creates spatial variety (CAR28) that the educational function desires. 

And the visual linkage (CAR51) still makes the building function and feel as a whole. 

 

On the higher floors of the building, smaller multifunctional spaces (CAR43) (as seen in the figure 

above), are located. These spaces are filled with configurable and movable stuff (CAR6)(CAR2) like 

tables and chairs. The possibility for opening windows creates therefore multiple ventilation strategies 

CAR2 
movable stuff 

 

CAR3 
component accessibility  

 

CAR4 
functional separation 

 

CAR6 
configurable stuff 

 

CAR24 
joinable/divisible space 

CAR28 
spatial variety 

 

CAR35 
Multiple ventilation strategies 

CAR43 
multifunctional spaces 

CAR51 
visual linkage 

CAR52 
attitude and character 



(CAR35) that can be adjusted by the users. These spaces can be joined together and divided (CAR24) 

again into larger or smaller spaces, as the interior walls are not tied to the construction of the building. 

 

Within the corridors the standardised components (CAR16), here in the form of ceiling-panels and 

repetitive window/door frames, can be seen in the figure above. These spaces can be used by a mixed 

demographic (CAR45), like students, docents and scientist. The corridors can also be made isolate 

(CAR48) from the whole of the building, by the implementation of doors.  

 

CAR13 
good craftmanship  

 

CAR16 
standardised components 

CAR17 
standardised component locations 

CAR44 
use differentiation  

 

CAR45 
mixed demographics 

 

CAR48 
isolatable 

 

CAR55 
quirkiness 

 

CAR56 
time interwoven 



Within the corridors the different materiality of the interior is also made visible. First off the quirkiness 

(CAR55) of the column being out of line from the interior wall shows, as it also stands out due to the 

difference in materiality from the construction and the infill (CAR17). Thanks to the good craftmanship 

(CAR13) of the old wooden interior walls, the history of the building is interwoven into the look and 

feel (CAR56). The different entrances for the different office-like spaces create opportunities for the 

differentiation in use of these spaces (CAR44).  

 

Within the over dimensioned first floor of the building (CAR22), the entrance of good daylighting 

(CAR39) becomes clear. This daylight gives the simple rectangular form (CAR34) its spatial quality 

(CAR53) and creates a spatial zone (CAR30) where people can come together. 

  

CAR22 
oversized space 

 

CAR30 
spatial zones  

 

CAR34 
simple form 

CAR39 
good daylighting 

CAR53 
spatial quality 



Results 

CiTG 42 from 60 CAR’s, equals 70% 

 

Figure 1. Schmidt & Austin assessment results on building 23 (CiTG) (by Author) 
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Appendix 8  Schmidt & Austin analysis method; Method 2. Applied on building 36; EWI  

 

The standard grid (CAR33) of the building becomes clear due to the repetitive columns and the infill of 

interior wall systems, creating this functional separation (CAR4). Within the open space (CAR20) 

between the infill the use of movable stuff (CAR2), here in the form of a seating area, is depicted above. 

The constant materiality and the use of colour give the interior of the building attitude and character 

(CAR52) 

 

The outside of the building, as seen in the figure above, creates a strong building image (CAR54) onto 

the context of the TU Delft campus area (CAR57), thanks to its materiality and use of colour. Therefore 

the building poses itself onto the location (CAR58) and establishes a physical connection to the 

surrounding area (CAR59).  

CAR2 
movable stuff 

 

CAR4 
functional separation 

 

CAR20 
open space 

CAR33 
standard grid 

CAR52 
attitude and character 

CAR57 
good location 

CAR54 
building image 

CAR58 
contextual 

CAR59 
circulation (neighbourhood) 



 

The interior building systems, here in the figure above focused on the interior walls, is made reversible 

(CAR1) due to the use of a flexible wall components. This creates a multitude of standard room sizes 

(CAR27), establishing a simple plan (CAR32), which can therefore be used by a mixture of tenures 

(CAR46). But still due to the wall systems, leaving room for the interior of the building to flexible as 

by joining or dividing spaces (CAR24).  

 

Within the interior of the building, central parts of the floorplan (CAR31) create room for a communal 

space (CAR60). Here, the shared ownership (CAR47) of this space, together with the entry of good 

CAR24 
joinable/divisible space 

CAR14 
overdesign capacity  

 

CAR1 
reversible 

 

CAR27 
standard room size(s) 

CAR30 
spatial zones  

 

CAR31 
spatial proximity  

 

CAR32 
simple plan 

CAR39 
good daylighting 

 

CAR46 
multiple/mixed tenure 

CAR47 
shared ownership 

CAR60 
a communal space 



daylighting (CAR39), create a spot for people to come together and meet. In the case that this type of 

space is not needed, with the use of flexible interior wall systems this space can become another function, 

therefore creating overdesign capacity for the building (CAR14) 

 

Within the interior spaces, with the use of readily available materials (CAR15) such as the wall-panels 

or ceiling-panels (CAR16), often not precious (CAR8) materials, different multifunctional spaces 

(CAR43) are created on the different floors. And the implementation of configurable stuff (CAR6), such 

as a simple table and a few chairs as seen in the figure above, create the multifunctionality by simplicity. 

 

The typological pattern (CAR23) of the interior of the building can be seen in the figure above, with the 

multifunctional spaces in the centre of the space plan (left of the figure). The use of an orthogonal system 

(only rectangles and 90 degrees angels) creates the simple forms (CAR34) of the plan. With physical 

linkage (CAR50) of long corridors, and on these corridors support space (CAR21), in the figure above 

as seen as a small meeting place with a seating area and tv.   

CAR6 
configurable stuff 

 

CAR8 
not precious 

 

CAR15 
readily available materials 

 

CAR16 
standard component locations  

 

CAR21 
support space CAR23 

typology pattern 

CAR34 
simple form 

CAR43 
multifunctional spaces 

 

CAR50 
physical linkage 



 

The corridors meet on the ends with the staircases, on both end of the longitudinal formed building 

(CAR49). On the figure above, one of these staircases is depicted. The floors themselves are isolatable 

(CAR48) by the use of doors within the passageways. But the visual linkage (CAR51) between the 

routing and the floors themselves is made by the use of glass. 

 

The last figure displays the separate service zones (CAR5), creating component accessibility (CAR3) of 

the building services. 

  

CAR3 
component accessibility 

 

CAR5 
service zones 

 

CAR48 
isolatable 

CAR49 
multiple access points 

CAR51 
visual linkage 



Results 

EWI 35 from 60 CAR’s, equals 58% 

 

Figure 1. Schmidt & Austin assessment results on building 36 (EWI) (by Author) 
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Appendix 9  Schmidt & Austin analysis method; Method 2. Applied on building 22; TNW  

 

Form the outside of the TNW building (building 22) the construction of the façade becomes visible, as 

seen in the figure above. It is build up from premanufactured concrete parts (CAR18), as dictated by the 

joins. Hereby is stating that these parts are able to be (at least partially) reversible (CAR1). The 

materiality of the façade creates an unique building image (CAR54) on the TU Delft campus. 

 

The direct contact with the campus surroundings create a good location (CAR57) with multiple 

opportunities. The visual linkage (CAR51) from the building, with the implementation of open glass 

corridors, combines the building and its context together (CAR58), as seen in the figure above.  

 

CAR1 
reversible 

CAR18 
off-site construction 

CAR51 
visual linkage 

CAR54 
building image 

CAR57 
good location 

CAR58 
contextual 



 

The first image (see figure above) of the interior of the TNW building, show the structure. The building 

is made up of different parts, wings, which connect together with these long central corridors, with 

rooms, offices or study places on both sides (CAR34). This repetitive and simple plan (CAR32) allows 

the building to connect or separate the different wings (CAR26) over time depending on the use. 

 

The corridors of the different wings come together in the central spaces (CAR31), as seen in the figure 

above, and open up into more open space (CAR20). In this place the stairs and corridors connect, 

creating physical linkage (CAR50) between the routings and create an opportunity for meetings 

(CAR60) by implementing multifunctional furniture (CAR43). The durability of the interior (CAR10) 

CAR10 
durability 

CAR19 
simple construction method 

CAR20 
open space 

CAR26 
connect buildings 

CAR29 
spatial ambiguity 

CAR31 
spatial proximity 

CAR32 
simple plan 

CAR34 
simple form 

CAR43 
multifunctional spaces 

CAR50 
physical linkage 

CAR60 
a communal place 



speaks through the original stair balustrade, which blurs the boundaries between floors (CAR29) by 

revealing the verticality. The construction method (CAR19) of the building is shown through the circular 

pilar in the room. 

 

Within the corridors, each an individual spatial zone (CAR30) which can be secluded from the main 

areas, the materiality of the interior becomes clear. Here in the figure above, the use of readily available 

materials (CAR15), such as ceiling panels, wooden interior walls and premanufactured door- and 

doorframes, becomes visible. The functional separation from the corridors into the rooms itself can also 

be spotted above (CAR4). 

 

CAR4 
functional separation 

CAR15 
readily available materials 

CAR16 
standard components 

CAR24 
joinable/divisible space 

CAR30 
spatial zones 

CAR35 
multiple ventilation strategies 



Within the rooms themselves, the use of standards components (CAR16), here in the form of interior 

walls, is seen in the figure above. This creates joinable or divisible spaces (CAR24), because these 

materials can be removed or added easily. The figure also shows the multiple ventilation strategies 

(CAR35), whereas the windows can be opened, this on top of the mechanical ventilation. 

 

In another room, further on in the building, similarities can be seen (CAR17). But the use of movable 

furniture (CAR2) different configurations can be made with the stuff (CAR6) in order to create variety 

with the same basic furniture. 

 

CAR2 
movable stuff 

CAR5 
service zones 

CAR6 
configurable stuff 

CAR17 
standard component locations 

CAR33 
standard grid 

CAR53 
special quality 

CAR56 
time interwoven 



The different corridors (CAR53), here another in the figure above, constantly show the standard grid 

(CAR33) of the building by revealing the columns on both sides of the corridor. The materiality of this 

specific corridor shows the history of the materiality (CAR56), with the old wooden floor and the 

exposed brick, whereas in some corridors the materiality is more modernised. Because of the high 

ceilings, there is room for services (CAR5). 

 

The typology pattern (CAR23) was, and is again in the image above, established by the central corridors 

with rooms on both sides, facing the façade of the building. These rooms are of standard size (CAR27) 

and therefore create differentation in use (CAR44) and demographics (CAR45). As the figure above 

shows, the different corridors with different functions as portrayed by the sign. To close off the 

beginning of the hallway, the old and origional doors still hold up (CAR11), portraying longevity by 

good craftmanship (CAR13). 

CAR11 
mature component 

CAR13 
good craftmanship 

CAR23 
typology pattern 

CAR27 
standard room size(s) 

CAR44 
use differentiation 

CAR45 
mixed demographics  



 

An example of the mixed tenures (CAR46) within the different wings and corridors of the building can 

be seen in the figure above, where different external companies collaborate within the university campus 

building. The exposed component accessibility (CAR3) makes adjusting or moving in easy.  

CAR3 
component accessibility 

CAR46 
multiple/mixed tenure 



 

Within the laboratory spaces in the applied science building (figure above), the customisation (CAR42) 

of the rooms can be seen. Whereas the space is highly customised for the different experiments where 

with shared ownership (CAR47) and not precious materiality (CAR8) different experiments can be 

executed. Due to the buildings orientation (CAR38) the entry of daylight (CAR39) has the capacity to 

light the space up.  

 

An outside view from shows the different wings of the building, as stated before which can be isolated 

from each other (CAR48). But this figure also reveals the courtyard like space, where there is enough 

room for the building to grow into (CAR40) when later expansion is required. 

  

CAR8 
not precious 

CAR38 
building orientation 

CAR39 
good daylighting 

CAR40 
space to grow into 

CAR42 
user customisation 

CAR47 
shared ownership 

CAR48 
isolatable 



Results 

TNW 45 from 60 CAR’s, equals 75% 

 

Figure 1. Schmidt & Austin assessment results on building 22 (TNW) (by Author) 
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Appendix 10  Level(s) 2.3 analysis method; Method 3. Applied on building 23; CiTG 

 

Figure 1. Level(s) 2.3 assessment on building 22 (TNW) part 1/2 (Dodd et al., 2020) (by Author) 

 

Figure 2. Level(s) 2.3 assessment on building 22 (TNW) part 2/2 (Dodd et al., 2020) (by Author) 

  



 

 

Figure 3. Level(s) 2.3 assessment results on building 22 (TNW) (by Author) 
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Appendix 11  Level(s) 2.3 analysis method; Method 3. Applied on building 36; EWI 

 

Figure 1. Level(s) 2.3 assessment on building 36 (EWI) part 1/2 (Dodd et al., 2020) (by Author) 

 

Figure 2. Level(s) 2.3 assessment on building 36 (EWI) part 2/2 (Dodd et al., 2020) (by Author) 
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Figure 3. Level(s) 2.3 assessment results on building 36 (EWI) (by Author) 
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Appendix 12  Level(s) 2.3 analysis method; Method 3. Applied on building 22; TNW 

 

Figure 1. Level(s) 2.3 assessment on building 22 (TNW) part 1/2 (Dodd et al., 2020) (by Author) 

 

Figure 2. Level(s) 2.3 assessment on building 22 (TNW) part 2/2 (Dodd et al., 2020) (by Author)  



 

Figure 3. Level(s) 2.3 assessment results on building 22 (TNW) (by Author) 
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Appendix 13  Case study Project: Röntgenweg, Delft 

 

Figure 1. Röntgenweg case study analysis project building scale floor plans (Studentenhuisvesting Spoorzone | 

Leeuwenkamp Architecten, n.d.) 

 

 



 

Figure 2. Röntgenweg case study analysis dwellings plans (Studentenhuisvesting Spoorzone | Leeuwenkamp 

Architecten, n.d.) 

 

 



 

Figure 3. Röntgenweg case study analysis detailed dwellings plans (Studentenhuisvesting Spoorzone | 

Leeuwenkamp Architecten, n.d.) 

 



 

Figure 4. Six picture of the Röntgenweg case study project (Studentenhuisvesting Spoorzone | Leeuwenkamp 

Architecten, n.d.) 

 

  



Appendix 14  Case study Project: Diemen Zuid, Amsterdam 

 

 

Figure 1. Diemen Zuid case study analysis project building scale floor plans (“Housing the Student,” 2018) 

  



 

Figure 2. Diemen Zuid case study analysis project plans (“Housing the Student,” 2018) 

 



 

Figure 3. Eight picture of the Diemen Zuid case study project (“Housing the Student,” 2018) 

  



Appendix 15   Case study Project: Korvezeestraat, Delft 

 

 
 

Figure 1. Korvezeestraat case study analysis project building scale floor plans (Stichting Delftse Studenten 

Huisvesting [SDSH], 1984) 



 
Figure 2. Korvezeestraat case study analysis dwelling plans (Stichting Delftse Studenten Huisvesting [SDSH], 

1984) 



 
 

Figure 3. Seven picture of the Korvezeestraat case study project (Kamernet, 2023)(Korvezeestraat 480-550, n.d.)  



Appendix 16   Case study Project: Local+ 

 

 

Figure 1. Local+ case study analysis project plans, sections and isometric view (Meurers, n.d.) 

 

 

 



 

Figure 2. Eight visualisation figures and picture of the Local+ case study project (Voss, n.d.) 

 

  



Appendix 17  Research by design CiTG 

 

Figure 1. The three student housing typologies applied by design and analysed over the CiTG building (by Author) 

 

  



Appendix 18  Research by design EWI 

 

 

Figure 1. The three student housing typologies applied by design and analysed over the EWI building (by Author) 

 



Appendix 19  Research by design TNW 

 

 

Figure 1. The three student housing typologies applied by design and analysed over the TNW building (by Author) 

  



 


