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 Summary  colomna 
We are the citizens of a brand-new XXI century, who inherited from earlier 

generations, not only their fortunes, but also their depths towards the world environment. We 
can either, close our eyes and continue with our lives, just as we have been living them, 
following the market waves; or we can dare to look out of Plato’s cave, and aim to understand 
the problems of our world. Trying to overpass the cave entry, this research faced two different 
realities that can be quite alike. First, the planet is demanding for ecological concerns, 
regarding the use, transformation and waste of resources, especially the non-renewable; with 
neither restrictive control, nor consciousness of its impact on the future generations. 

Second, the building stock is “breaking down in the seams”, with too many unoccupied 
buildings, while still new construction rates increase consistently, as well as the rate of 
existing buildings being intervened or demolished, in order to reuse the profitable land 
property. Such interventions are often self-centred in short term achievements, supported by 
cultural values, which aim beyond the preservation of both built and natural heritage. This 
regards not only the promoters and property owners, but the designers themselves, when 
focusing on present achievements, neglecting the past and the future in their designs. 

Within a building there are many forms, components and materials that could still be 
reused, reprocessed or even recycled, but designers simply waste such built resources, 
probably due to other priorities and aims. This unconsciousness does not signify a present, 
but a future consequence, because most of those resources could still be used. Also, the 
existing buildings can be culturally significant, but time does not allow us, now, to appreciate 
what next generations might consider as valuable. Nonetheless, instead of being aware and 
responsible, the choice to neglect both past and future is the most common solution, 
especially if the building is not listed at any safeguard institution. 

Probably this way of apprehending the world’s reality is mainly due to the fact that the 
cultural values regent in our society are mainly ruled by economic and political values. This 
brings consequences of over-considering the effective capacity of built heritage; especially 
because involved actors are often not fully aware of the consequences of their actions and 
choices. 

However, the regent cultural values change continuously in our society, as well as the 
aims that conduct such interventions. Designers responsible for rehabilitation designs can 
subvert this reality and show to all other involved actors that, at least, within their limited 
range of actions and decisions, they are very well able and willing to proclaim such lifespan 
consciousness. 

But, is it possible to develop lifespan conscious rehabilitations of built heritage? Is our 
generation of designers prepared for such a challenge? This research aimed to answer this 
question positively. And for that purpose, RE-ARCHITECTURE®, a design process support 
system was developed, tested and verified with architecture students and architects, involved 
in rehabilitation interventions. Therefore, all designers committed in developing rehabilitation 
designs, which effectively evidence the consciousness and attention for the building lifespan: 
past, present and future; can now easily find technical sustenance. 

 
 
 
 



 

iv 

 Samenvatting  zuil 
Wij zijn de bevolking van de splinternieuwe 21ste eeuw, die niet alleen rijkdommen van 

eerdere generaties heeft geërfd, maar ook de dieptepunten wat betreft natuur en milieu. We 
kunnen onze ogen hiervoor sluiten, doorgaan met leven zoals wij daarvoor deden en de 
marktfluctuaties volgen, of we kunnen proberen een kijkje te nemen buiten Plato’s grot en 
proberen de problemen van onze wereld te begrijpen. In de poging de grot uit te komen, heeft 
dit onderzoek twee verschillende realiteiten onder ogen gezien, die toch behoorlijk veel 
raakvlakken kunnen hebben. Allereerst vereist onze Planeet ecologische bezorgdheid wat 
betreft gebruik, transformatie en verbruik van natuurlijke bronnen, vooral de eindige, waarbij 
geen beperkende controle, of bewustzijn van de invloed op de toekomstige generatie 
aanwezig is. 

Ten tweede barst de bestaande gebouwenvoorraad uit zijn voegen, met teveel 
ongebruikte gebouwen, terwijl het percentage nieuwbouw gestaag stijgt, evenals het aantal 
bestaande gebouwen dat wordt gerenoveerd of gesloopt, met als doel het winstgevende 
grondbezit te hergebruiken. Dergelijke ingrepen zijn meestal het middelpunt van huidige 
prestaties, gebaseerd op culturele waarden die een ander doel hebben dan behoud van het 
gebouwde en natuurlijke erfgoed. Het betreft niet alleen vastgoed vertegenwoordigers en 
eigenaren, maar ook de ontwerpers zelf, wanneer zij zich alleen richten op actuele resultaten, 
zonder het verleden en de toekomst in hun ontwerpen te beschouwen. 

In een gebouw zijn vele vormen, componenten en materialen te vinden die nog 
hergebruikt, herbewerkt, of gerecycled zouden kunnen worden, maar de ontwerpers 
verspillen simpelweg dergelijke toegepaste materialen, waarschijnlijk vanwege andere 
prioriteiten. Dit onbewustzijn resulteert niet zozeer in directe gevolgen, maar wel in gevolgen 
voor de toekomst, omdat het merendeel nog gebruikt had kunnen worden. Ook kunnen de 
bestaande gebouwen cultureel zeer belangrijk zijn, maar de tijd staat ons niet toe, nu, te 
waarderen wat volgende generaties in de toekomst zullen gaan waarderen. Niettemin is de 
keuze om zowel het verleden als de toekomst te verwaarlozen de meest gangbare, in plaats 
van alert en verantwoordelijk te zijn. Vooral als het gaat om een gebouw dat niet bij een 
beschermende instantie geregistreerd staat. Waarschijnlijk wordt deze houding ten aanzien 
van op de wereldrealiteit veroorzaakt doordat de culturele waarden in onze maatschappij 
vooral worden beïnvloed door de economische en politieke waarden. Dit zorgt voor 
overwaardering van de capaciteit van het gebouwde erfgoed, vooral omdat de betrokken 
actoren zich vaak niet geheel bewust zijn van de consequenties van hun acties en keuzes. 
Echter, de regerende culturele waarden veranderen continu in onze maatschappij, evenals de 
doelen die zulke ingrepen sturen.Ontwerpers verantwoordelijk voor renovatieontwerpen 
kunnen deze realiteit verwerpen en aan de andere actoren laten zien, dat zij, in ieder geval 
binnen hun eigen beperkte reeks van acties en beslissingen, zeer goed in staat kunnen zijn 
en de wil kunnen tonen om een dergelijke levensduurbewustheid uit te dragen. 

Maar, is het mogelijk om levensduurbewuste renovaties van gebouwd erfgoed te 
ontwikkelen? Is onze generatie van ontwerpers voorbereid op zo’n uitdaging? Dit onderzoek 
is gericht op een positief antwoord op deze vraag. Voor dit doel is RE-ARCHITECTURE®, 
een ontwerpproces ondersteunend systeem, ontwikkeld, getest en geverifieerd met 
architectuurstudenten en architecten, die betrokken waren bij renovatie-ingrepen. Daarom 
kunnen nu alle ontwerpers eenvoudig technische ondersteuning vinden, wanneer zij 
betrokken zijn bij de ontwikkeling van renovatieontwerpen, die het bewustzijn en aandacht 
voor de levensduur van het gebouw: verleden, heden en toekomst, weerspiegelen. 
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 Sumário  coluna 
Somos os cidadãos do novo século XXI, que herdaram das gerações anteriores; não 

só as suas fortunas, mas também as suas dívidas para com o ambiente mundial. Podemos 
fechar os nossos olhos e continuar com as nossas vidas, exactamente como as temos vivido, 
seguindo as oscilações do mercado; ou podemos ousar observar fora da caverna de Platão, 
aspirando compreender os problemas do nosso mundo. Tentando trespassar a entrada da 
caverna, esta investigação deparou-se com duas realidades diversas, que podem ser 
bastante idênticas. Primeiro, o planeta reclama por atenções ecológicas, no que diz respeito 
ao uso, transformação e desperdício de recursos; especialmente os não renováveis; sem 
controlo restritivo, nem consciência do seu impacto nas gerações futuras. 

Segundo, o parque edificado está a “arrebentar pelas costuras”, com demasiados 
edifícios desocupados; quando os valores da construção nova continuam a aumentar 
medianamente; assim como os valores de edifícios existentes, alvo de intervenções ou 
demolições, para que tão lucrativas propriedades possam ser reutilizadas. Frequentemente 
centradas em realizações a curto prazo, estas intervenções sustentam-se em valores 
culturais, com ambições que ultrapassam a preservação do património construído e natural. 
Isto diz respeito, não só aos promotores e proprietários, mas também aos próprios 
projectistas, quando concentrados somente em realizações presentes, negligenciando o 
passado e o futuro nos seus projectos. 

Num edifício existem muitas formas, componentes e materiais, que poderiam 
perfeitamente ser reutilizados, reprocessados ou até reciclados, mas os projectistas 
simplesmente desperdiçam-nos, provavelmente devido a outras prioridades e ambições. 
Esta inconsciência não representa uma consequência para o presente, mas para o futuro; já 
que grande parte destes recursos poderia ainda ser usado. Também, o edifício pode ser 
relevante culturalmente, mas o tempo não nos permite, agora, apreciar o que futuras 
gerações poderão vir a valorizar no futuro. Mesmo assim, em vez de atentos e conscientes, a 
escolha para negligenciar o passado e futuro é a solução mais corrente, sobretudo quando o 
edifício não está classificado por qualquer instituição de salvaguarda. Provavelmente, esta 
forma de apreender a realidade do mundo deve-se ao facto de que os valores culturais 
regentes na nossa sociedade sejam maioritariamente dominados pelos valores económicos 
e políticos. Isto traz consequências, sobrestimando a efectiva capacidade do património 
construído; especialmente porque, frequentemente, os actores envolvidos não estão cientes 
das consequências das suas acções e escolhas. 

Felizmente, os valores culturais regentes na nossa sociedade mudam 
constantemente, assim como as ambições que conduzem estas intervenções. Os 
projectistas responsáveis por projectos de reabilitação podem subverter esta realidade e 
mostrar a todos os outros actores envolvidos, de que, pelo menos, no seu limitado raio de 
acção e decisão, são muito bem capazes de promulgar tal consciência temporal. Mas, será 
possível desenvolver reabilitações conscientes da temporalidade do património construído? 
Estará a nossa geração de projectistas preparada para tamanho desafio? Esta investigação 
ambicionou responder positivamente a esta pergunta. RE-ARCHITECTURE®, um sistema de 
apoio à metodologia projectual foi desenvolvido, testado e verificado com estudantes de 
arquitectura e arquitectos, quando envolvidos em intervenções de reabilitação. Desta forma, 
todos os projectistas realmente empenhados em desenvolver projectos de reabilitação que, 
efectivamente evidenciem atenção e consciência pela temporalidade do edifício: passado, 
presente e futuro; podem agora facilmente encontrar sustentação técnica para tal. 
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 Introduction  colomna 
RE-ARCHITECTURE: Lifespan rehabilitation of built heritage is a doctoral research, 

funded by the Foundation for Science and Technology (FCT), Portugal; and hosted by the 
Eindhoven University of Technology (TU/e), Unit Architectural Design + Engineering (ADE), 
during the period January 2004 – December 2007. 

Prof. Jouke Post, Chairman of the ADE Unit, is the First Promoter; together with the 
Co-promoter Dr. Peter Erkelens, Associate Professor and Research Coordinator in the same 
Unit. Prof. Dr. José Aguiar, Associate Professor at the Technical University of Lisbon, Faculty 
of Architecture, Portugal, is the Second Promoter. 

Graduated in 2002, at the University Lusíada of Lisbon, Portugal; with the “Best 
Architecture Student” prize (2001/2002); the researcher has become officially an Architect, at 
the Order of Architects (OA), Portugal; just before starting this doctoral research. 

The research proposal approved by both Fund and Host Institution was developed 
within the research program framework of the former Building Technology Group, BUILD – 
Towards New Technologies. It combined two research guidelines:1 

 
1. Research into the composition of buildings and its environment in relation to 

 planned lifespan, industrial production, flexible use and autarchic properties, 
 and 

2. Research into potential values and architectural and technical possibilities for 
 rehabilitation and re-use of existing buildings and their environment. 

 
This research had a challenging main question and the strong aim to achieve a 

positive answer, when reaching the final stage of this doctoral research. However, such 
question, obviously, can not be answered with a simple ‘yes’ or ‘no’. 

Therefore the main research question – Is it possible to develop lifespan conscious 
rehabilitations of built heritage? – was divided into three sub-questions, not less complex than 
the first one. 

 
 WHAT is built heritage? 
 HOW should a lifespan conscious rehabilitation be done? 
 WITH which design process, technologies or materials could a lifespan 

conscious rehabilitation be done? 
 
In order to find the answers to these three questions, a research method was 

developed, where in successive stages all these important issues could be approached, 
questioned, analysed and discussed. The research period was divided into three main 
phases: the design theory, the design product, and the design result (vide Figure 1). 

The design theory includes LEVEL 1, where the background theory is presented and 
the problem field is explained, in order to introduce the phenomena of Heritage and 
Interventions; and LEVEL 2, where the theory directly connected to the problem is framed, 
and the definitions regarding Built heritage (WHAT) and Lifespan rehabilitation (HOW) start 
shaping the research taxonomy. 

 

                                                                 
1 BTO (2003) BUILD – Towards New Technologies, Eindhoven: Technische Universiteit Eindhoven 
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The design product, including LEVEL 3, LEVEL 4 and LEVEL 5, deals with the third 

and last sub-question, theorizing a lifespan design process for rehabilitation interventions and 
producing a design process support system (DPSS) which could guide and/or accompany the 
designer in his design developments, whenever aiming for lifespan consciousness (WITH). 

In LEVEL 3 the research focuses on the prototype development. This is, in fact, the 
period for creating the DPSS, inclusive the consolidation of its theoretical model and the 
identification of the adequate content (guidelines and tools), to support architects involved in 
rehabilitation designs. 

Relevant literature survey, four case studies and two trimesters with architecture 
students (Portuguese and Dutch), have been the factual support for the prototype 
development. Two architectural offices; Victor Mestre│Sofia Aleixo, Portugal and XX 
Architecten, the Netherlands; have attentively accepted to expose their design processes 
regarding two rehabilitation designs of heritage buildings, from the turn of the last century 
(XIX – XX); one unlisted and other listed (Safeguard Institution classification). 

During the development of LEVEL 3, among other small activities/workshops, two 
trimesters were organized and implemented with two groups of Portuguese and Dutch 
students, in order to identify faults and/or lacking stages in the theoretical model. Also, the 
researcher could retrieve the adequate information a designer normally requires during his 
rehabilitation design process. The prototype underwent several evolutions along all those 
experiences (vide Appendix 0), as it was meant to be a dynamic and creative process. 

 

 
Figure 1 – The research method (adapted from Philips, 2000)2 

 
 
 

                                                                 
2 Philips, E.M. (2000) How to get a PhD: A handbook for students and their advisors, 3rd ed., Buckingham: Open 
University Press, p. 88 
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LEVEL 4 includes the data collection and the prototype production of the DPSS, 
named RE-ARCHITECTURE®3. The researcher first had to simulate its interface and inherent 
functions; develop its global structure, the databases and carefully select the content of both 
website and database. However, for its effective production, the researcher had the helpful 
assistance of two TU/e students and two reviewers (vide Acknowledgements on scapus - 
book II). 

LEVEL 5 includes the pre-test and test, regarding the verification of the prototype as a 
useful DPSS. The two trimesters method was implemented again (vide LEVEL 3); but now, 
the students had free access to use RE-ARCHITECTURE® during their rehabilitation design 
developments (Pre-test). Also several architects, mostly practising in Portugal and the 
Netherlands, were invited to use RE-ARCHITECTURE® (Test). 

The design result includes LEVEL 6, where all conclusions and recommendations are 
exposed. If the students in the pre-test period, as well as the architects in the test period 
showed interest and declared RE-ARCHITECTURE® as a useful DPSS, this research can 
prove its contribution to raise lifespan consciousness in rehabilitation design developments. 
Possible remarks or errors found during the entire research process will also be mentioned, 
so that other researchers will not repeat the same mistakes. 

It is the belief of the researcher that, by providing such DPSS to a field where technical 
knowledge and expertise is lacking, as concluded in the problem field (vide book I – basis), 
wise designers will take advantage of it. They might choose to use it thoroughly, step-by-step, 
or only for specific consulting moments, e.g. building elements database, assessment tools, 
etc. They are free to use it in their own particular way. 

Rehabilitation interventions might be developed by field experts, but also by designers, 
who usually develop design proposals for both new and existing building interventions. 
Therefore, field expertise, even if a useful assistance; is not a mandatory requirement to use 
RE-ARCHITECTURE®. All designers can retrieve useful information and knowledge. 

Field experts will see it as an instrument that aims, together with them, for the 
proliferation of lifespan consciousness and consequently, for the preservation of natural and 
built heritage. Other designers, however, will see it as an entrance door to the rehabilitation 
field expertise. RE-ARCHITECTURE® does not aim to be a “House of Knowledge”, but just a 
useful door. 

The most important concern, within this doctoral research, was to contribute 
methodologically to the rehabilitation design processes of the designers, as well as, to 
provide them a sample of such broad universe of expertise knowledge. ‘Rome was not built in 
one day’, hence, if designers and/or respective designs become more lifespan conscious than 
they were before getting acquainted with the DPSS and/or the theoretical model, this doctoral 
research can already be considered worthwhile. 

 
 
 
 
 
 
 
 
 

                                                                 
3 Pereira Roders, A. (2006) RE-ARCHITECTURE trial, Eindhoven: Technische Universiteit Eindhoven, available at: 
http://www.bwk.tue.nl/re-architecture/ (accessed on 24-09-2006) 
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 Summary  scapus 
Due to the extensive literature review and the level of knowledge achieved within the 

prototype development phase (LEVEL 3), the decision was made to divide the production of 
this doctoral research into three books. The Latin term columna (column) was used as a 
metaphor to illustrate the entire production. Consequently, book I was named basis (base), 
book II scapus (shaft) and book III capitellum (capital). 

Fundamentally, basis refers to the design theory phase, enclosing the problem field, 
scientific method and taxonomy (LEVEL 1 and 2). There, one can find the researcher’s 
evolution process, when; surveying the problem field, identifying the main research question, 
developing a scientific method and defining the research taxonomy regarding the WHAT and 
HOW. 

Scapus refers to the design product phase, enclosing the prototype development 
(LEVEL 3). The case studies considered in this level will be reported in capitellum. With a 
more didactic approach then basis and capitellum, scapus gives an overview of both building 
and design processes, so that the designer can better understand the background and 
assumptions of the design process theorised for lifespan rehabilitation interventions. 

At last, capitellum refers to the design product and result phase (LEVEL 4 – 6); 
enclosing both stages of test (theory and product), respective results analysis, validation and 
recommendations. There, not only the validation of the theorized design process will be 
revealed; but also the research method used for its development; as well as, the 
transformation of the theorized design process into a design process support system (DPSS). 

The designer will instantly verify that, in fact, scapus is the full content of the DPSS; 
the paper version of RE-ARCHITECTURE®. Here, he will be able to find the same design 
process, the same stages and sub-stages, etc. Therefore, with or without internet, the 
designer can easily access the guidelines and most technical knowledge. Only the tools will 
not be functionally accessible in scapus. 

Nevertheless, the tools are described; so the designer can build his own databases 
and create his own reports. That will definitely take longer than when just using RE-
ARCHITECTURE®, but, as most prototypes in the internet; it will only be accessible for a 
limited period of time. The building elements database is the only tool, which the designer will 
not find available in scapus. Its structure and reference sources are described; however, as 
its content is not original material of this doctoral research, it was not included in this book. 

Scapus fully exposes the researcher’s assumptions regarding each sub-stage and 
respective activities of the theorised design process. Because of this approach, the designer 
has now the possibility to choose between getting strongly supported or only guided by 
headlines. Such measure was taken to sustain the presented design process, and to verify, in 
detail, possible faults and/or unnecessary activities. When only guided by headlines, the 
researcher’s assumptions could easily be misunderstood by the designer, and consequently 
the result of the tests could reflect a considerable degree of ambiguity. 
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 Samenvatting  schacht 
Vanwege het uitgebreide literatuuronderzoek en het niveau van vergaarde kennis in de 

ontwikkelingsfase van het prototype (NIVEAU 3), is er besloten om de output van dit 
promotieonderzoek onder te verdelen in drie boeken. De Latijnse term columna (zuil) is 
gebruikt als metafoor om de gehele productie te illustreren. Boek I is daarom basis 
(basement) genoemd, boek II scapus (schacht) en boek III capitellum (kapiteel). 

In essentie verwijst basis naar de fase van de ontwerptheorie, welke het 
probleemgebied, de onderzoeksmethode en de taxonomie omvat (NIVEAU 1en 2). Hier kan 
het ontwikkelingsproces van de onderzoeker worden onderscheiden, waar het 
probleemgebied wordt onderzocht, de onderzoeksvraag wordt bepaald, de 
onderzoeksmethode wordt ontwikkeld en waar de onderzoekstaxonomie met betrekking tot 
het WAT en HOE wordt ontwikkeld. 

Scapus verwijst naar de productontwikkelingsfase, welke de ontwikkeling van het 
prototype omvat (NIVEAU 3). De in deze fase beschouwde case studies zullen beschreven 
worden in capitellum. Met een meer didactische benadering dan basis en capitellum, geeft 
scapus een overzicht van zowel de bouw- als ontwerpprocessen, zodat de ontwerper de 
achtergrond en aannames van het ontwerpproces, zoals uitgelegd voor 
levensduurgeoriënteerde renovaties, beter kan begrijpen. 

Als laatste verwijst capitellum naar de ontwerpproduct- en resultaatsfase (NIVEAU 4 
t/m 6), welke beide testfases (van de theorie en het product), de bijbehorende 
resultaatsanalyses, bewijsvoering en aanbevelingen omvat. Hier wordt niet alleen de 
bewijsvoering van het getheoretiseerde ontwerpproces geleverd, maar ook de 
ontwerpmethode die gebruikt is voor de ontwikkeling ervan en de transformatie van het 
theoretische ontwerpproces in een ontwerpproces ondersteunend systeem (DPSS). 

De ontwerper zal direct opmerken, dat scapus de volledige inhoud is van de ‘DPSS’; 
het is de papieren versie van RE-ARCHITECTURE®. Hier zal de ontwerper hetzelfde 
ontwerpproces, dezelfde fases en deelfases enz. kunnen terugvinden. Hierdoor heeft de 
ontwerper met of zonder internet eenvoudig toegang tot de richtlijnen en het merendeel van 
de technische kennis. Alleen de technische hulpmiddelen zijn niet functioneel toegankelijk in 
scapus. 

Niettemin zijn de hulpmiddelen omschreven, zodat de ontwerper zijn eigen databases 
en verslagen kan creëren. Dit zal ongetwijfeld meer tijd kosten dan wanneer RE-
ARCHITECTURE® wordt gebruikt, maar zoals de meeste prototypes, zal het slechts een 
beperkte periode op het internet beschikbaar zijn. Het enige hulpmiddel dat de ontwerper niet 
in scapus terug zal vinden, is de database met bouwdelen. De structuur en referentiebronnen 
ervan zijn omschreven, maar omdat de inhoud geen origineel materiaal is van dit 
promotieonderzoek, is besloten dat dit geen deel uitmaakt van dit boek. 

Scapus is een volledige weergave van de opvattingen van de onderzoeker aangaande 
iedere deelfase en bijbehorende activiteiten van het getheoretiseerde ontwerpproces. 
Vanwege deze benadering heeft de ontwerper de mogelijkheid om te kiezen zich volledig, of 
slechts op hoofdlijnen te laten leiden. Een dergelijke maatregel is genomen om het 
gepresenteerde ontwerpproces te ondersteunen en in detail de mogelijke fouten en/of 
onnodige activiteiten te traceren. Wanneer de gedachtegang van de onderzoeker alleen 
globaal uitgelegd zou worden, zou dit gemakkelijk verkeerd begrepen worden door de 
ontwerper, waardoor de resultaten van de tests een aanzienlijke ambiguïteit zouden kunnen 
weergeven. 
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 Sumário  fuste 
Após uma extensa revisão de literatura e dado o nível de conhecimento atingido na 

fase de desenvolvimento do protótipo (NÍVEL 3), decidiu-se dividir o resultado desta 
investigação de doutoramento em três livros. O termo em latim columna foi usado como 
metáfora, ilustrando a completa produção. Consequentemente, o livro I foi nomeado basis 
(base), o livro II scapus (fuste) e o livro III capitellum (capitel). 

Fundamentalmente, basis descreve a fase teórica do projecto de investigação, 
incluindo o âmbito da investigação, o método científico e a taxinomia (NÍVEL 1 e 2). Ali, pode 
descobrir-se o processo evolutivo da investigadora, quando examinou o âmbito da 
investigação, definiu o problema principal da investigação, desenvolveu o método científico, 
e definiu a taxinomia do O QUÊ e COMO. 

Scapus descreve a fase produtiva do projecto de investigação, incluindo o 
desenvolvimento do protótipo (NÍVEL 3). Os casos de estudo considerados neste nível serão 
relatados no capitellum. Com uma abordagem mais didáctica do que basis e capitellum, 
scapus oferece uma visão global de ambas as metodologias (ou processos metodológicos) 
de construção e projecto, de modo a que o projectista possa compreender melhor o 
enquadramento e princípios inerentes à metodologia projectual teorizada para intervenções 
de reabilitação conscientes da temporalidade do edifício. 

Por último, capitellum descreve a fase produtiva e resultante do projecto de 
investigação (NÍVEL 4 – 6), incluindo ambas fases de teste (teoria e produto), respectiva 
análise dos resultados, validação e recomendações. Ali, não é apenas apresentada a 
validação da metodologia projectual teorizada, mas também o método científico adoptado 
para o seu desenvolvimento, assim como, a transformação da metodologia projectual 
teorizada num sistema de apoio à metodologia projectual (DPSS). 

O projectista verificará de imediato que, de facto, scapus é o conteúdo integral do 
‘DPSS’; a versão do RE-ARCHITECTURE® em livro. Aqui, ele poderá encontrar 
precisamente a mesma metodologia projectual, as mesmas fases e sub-fases, etc. Desta 
forma, com ou sem Internet, o projectista pode facilmente aceder às directrizes e à maior 
parte do conhecimento técnico. Somente as ferramentas, não estarão funcionalmente 
acessíveis em scapus. 

Contudo, as ferramentas estão descritas, de modo a que o projectista possa construir 
a sua própria base de dados, e criar os seus próprios relatórios. Isso irá certamente levar 
mais tempo do que utilizando RE-ARCHITECTURE®, mas, como todos os protótipos na 
Internet, só estará acessível por um período de tempo limitado. A base de dados dos 
elementos construtivos é única ferramenta que o projectista não irá encontrar disponível em 
scapus. A sua estrutura e fontes de referência estarão descritas; todavia, visto o seu 
conteúdo não ser material original desta investigação doutoral, não foi incluído neste livro. 

Scapus expõe inteiramente os argumentos da doutoranda relativamente a cada sub-
fase e respectivas actividades. Graças a esta abordagem, o projectista tem agora a 
possibilidade de escolha entre ser orientado de uma forma profunda ou somente superficial. 
Tamanha medida foi tomada para sustentar a metodologia projectual apresentada, e para 
verificar com detalhe as possíveis falhas e/ou actividades desnecessárias. Quando 
exclusivamente orientado de forma superficial, os argumentos da doutoranda poderiam ser 
facilmente mal interpretados pelo projectista, e consequentemente o resultado dos testes 
poderia reflectir um considerável grau de ambiguidade. 
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4.1 Introduction 

Chapter 4 presents and explains the theoretical model developed in this research, 
proposing a design process to support architects, whenever producing rehabilitation 
interventions of built heritage. This design process encloses the aim to raise the designer’s 
awareness regarding the lifespan of the building, considering and respecting its past, present 
and future. 

Such explanation intends to support and guide the designers, mostly architects, in their 
design processes; whenever inventorying, reasoning, simulating and decision-making. It does 
not provide solutions to all their problems, because each building is different; but provides a 
general knowledge base, which the designer can use to support his design developments and 
assumptions. 

All stages and sub-stages of the theoretical method, even if not mandatory, are highly 
recommended. Especially if the designer is willing to reach higher levels of lifespan 
consciousness in his design developments. It is the belief of the researcher that when the 
designer follows this design process, not only the designer becomes more aware about the 
building lifespan, but also the quality of the rehabilitation design increases. 

Chapter 4.2 focuses on structuring the design process, providing a brief overview of 
the precedent building and design processes (theories and models) which were considered 
influential for this research, as well as the theorised building and design processes, oriented 
towards a lifespan rehabilitation perspective. 

Chapter 4.3 focuses on structuring the pre-design stage, providing useful guidelines to 
support the designer in his rehabilitation design process, sub-stage by sub-stage. As it will be 
further explained, this stage is mostly building-oriented, so naturally the guidelines will 
conduct the designer through lifespan perceptions, regarding both building and environment. 

Chapter 4.4 focuses on structuring the design stage, similarly to the previous Chapter, 
providing useful guidelines to support the designer in his rehabilitation design process, sub-
stage by sub-stage. Also, as it will be further explained, this stage is mostly rehabilitation-
oriented, so naturally the guidelines will conduct the designer through lifespan conscious 
design developments. 

Chapter 4.5 summarizes the content and most relevant factors on developing the 
prototype, presented on Chapter 4. This Tentative discussion shall being interesting points 
of attention for the Conclusions and Discussion (vide Chapter 7) further revealed in book III – 
capitellum. 

As the reader will notice, the design process will be always described, making use of 
the male gender to refer to the designer. This decision was taken exclusively for readability 
reasons. The researcher did not intend to discriminate female designers, nor orient this 
design process exclusively to male designers. 
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4.2 Structuring the design process 

4.2.1 INTRODUCTION 

“Design is a controlled model, objective oriented and problem solving process. As a 
consequence of the cultural process of differentiation in the fields of knowledge 
contributing to the design of architectural artefacts it becomes more and more difficult 
for an architect to cover the complete field of architectural design.”4 

The design process is defined as the way chosen by the designer to develop, sustain 
and report his designed solutions to all problems that emerged during the entire creative 
process, facing the building, its environment, the proposed requirements, etc. It can be more 
or less systematic, more ore less variable, depending on the designer’s character and/or 
method of working. 

The architect, as a building designer, needs to have an adequate amount of 
knowledge and experience in the most diverse fields of the building universe, in both social 
and scientific sciences. That makes his ordinary responsibilities extraordinarily complex, and 
equally challenging. After all, this single individual has to be able to manage and systematize 
such broad universe; always with professionalism and excellence. 

In 1982, John Habraken stated “creativity is a lonely act”5, sheltered in the designer’s 
mental boundaries, but the design process does not necessarily need to follow the same 
path. Usually the designer follows an individual design process, but he can also be part of a 
team where each designer should obligatorily follow the collective design process. This is 
very common, especially when working in large-scale offices; where each designer has a 
particular function (expertise), which should fit into the overall designer’s functions. 

Society considers architects, first, as building artists. Thus, some architects are reticent 
to expose their procedural methods and/or followed “recipes” during their design 
developments, because they could be contributing to their own ruin, denigrating their own 
value as artistic professionals. Art is more often valued for its inherent creativity and/or 
originality, as a final product; than for the used methods and/or process of creation. 

This research considers this taboo mistaken, because the design process itself can 
reveal the real concerns of the architect and how he has decided to deal with the situation of 
a particular building and respective environment. 

When making the simple exercise of asking some architects about their design 
processes, procedural stages and activities, to afterwards compare their answers; one will 
find that most of them actually follow similar stages, sub-stages and respective activities. And, 
even when the questioned architects do not follow them systematically and/or consciously, 
the identified stages, sub-stages and respective activities are somehow familiar to them. 

 
 

                                                                 
4 Bax, M. F. Th. (1989) Structuring Architectural Design Processes, Open House International 14, no. 3, Eindhoven: 
Stichting Architecten Research (SAR), p. 20 
5 Habraken, N. J. (1982) The appearance of the form, Massachusetts: Awater Press 
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The major differences, which might be noticed, are effectively, the way architects deal 
with the collected information; their inherent aims, perceptions and convictions; their 
synthesis and simulation skills; etc. All these issues are clearly reflected in the quality of the 
design developments. 

To sustain his methodological steps and design decisions, each architect is used to get 
support from “tools” (e.g. books, manuals, computer programs, etc.) that helps him achieving 
the targeted goals. With enough freedom and responsibility, such tools are used mostly for 
consultancy and orientation. 

As Umberto Eco once stated, on the back of a giant one can see much further, then 
when just standing on his own feet. And, for this reason, the researcher believes that the 
design process theorized in this research is so significant. Because it enables the architect to 
combine his own knowledge and experience with the knowledge and experience of other 
experts, owners, users, contractors, principals, official assessors, etc. This can only 
contribute positively for the quality of the rehabilitation design. 

Several researchers have developed theories on the subject of design processes, as 
well as, building processes. Aiming to perform as an introduction to the following Chapters 4.3 
and 4.4; Chapter 4.2 focuses on structuring the design process and its influential theories. 

The following Chapters 4.2.2 and 4.2.4 will provide a brief overview of the precedent 
building and design processes (theories and models) which were considered influential for 
this research. While Chapters 4.2.3 and 4.2.5, will provide a brief overview of the theorised 
building and design processes, oriented towards a lifespan rehabilitation perspective. 

Chapter 4.2.6 will respectively conclude about the presented building and design 
processes, focusing on the major advantages the theorised model brings to such expertise 
field, especially when focusing on rehabilitation-oriented and/or lifespan-oriented design 
processes. 
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4.2.2 THE BUILDING PROCESS 

The design process is one of the many stages, within the complex building process. 
Mallory-Hill (2004) has described the building process, as the traditional procurement 

model (vide Figure 2), where the designer passes through a sequential ‘waterfall’ of stages. 
“This process begins with the preparation of a requirement brief or ‘briefing’ and progresses 
towards detailed design, construction and finally the occupancy of the finished building.”6 
 

 
Figure 2 – ‘Waterfall’ building process model (Mallory-Hill, 2004)7 

Nelson (1996) considered that when strictly followed, the traditional building process 
model could be responsible for several problems troubling the design team, the times in-
between stages, the stages (e.g. the inadequate briefing or inappropriate selection of 
materials), etc. He defined the building process model, not as a ‘waterfall’, but as a ‘feedback 
wheel’ sequence (vide Figure 3).8 

It is true that the building process is rarely linear. This research believes that a strong 
motive for that to happen may be the lack of time to plan and detail the building process with 
the necessary quality. Plus, often there are unexpected situations that make the involved 
actors retrocede in their progresses and continue again only after correcting what was 
deficient and/or develop more activities. 

Especially when dealing with built heritage, it is common in rehabilitation interventions 
to find new evidences in the middle of the construction stage, e.g. when dismantling a wall or 
a pavement, which require adjustments and/or alterations in the design. Consequently, the 
construction has to stop until the designers find a solution for the emerging problem, and the 
Local Authorities approve again the new design. This measure is taken, of course, in cases of 
major and not in cases of small scale interventions. 

In some countries, such as Portugal, designers only have to report officially the small 
scale changes of the preliminary designs, after the construction stage is finished, when 
presenting the final designs, corrected and signed. 

So, idealistically the building process can only be denominated linear, or with a 
‘waterfall’ sequence; whenever the building process has occurred exactly according to plan 
and every stage has been followed by its sequential stage, without any retrogression or 
change. Even if the intention was to follow a linear process and for any reason there was 
retrogression, the building process model is automatically considered with a ‘feedback wheel’ 
sequence. 

                                                                 
6 Mallory-Hill, S. M. (2004) Supporting Strategic Design of Workplace Environments with Case-Based Reasoning, 
Eindhoven: Technische Universiteit Eindhoven, p. 31 
7 Ibidem, p. 32 
8 Nelson, C. E. (1996) TQM and ISO 9000 for Architects and designers, New York: McGraw-Hill, in Mallory-Hill, S. M. 
(2004) Supporting Strategic Design of Workplace Environments with Case-Based Reasoning, Eindhoven: 
Technische Universiteit Eindhoven, p. 33 
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Generally, construction sciences are not used to work in such a linear system. In 
Architecture and Building Engineering it is still normal and acceptable to frequently retrocede 
stages and activities, during the building process. 

 

 
Figure 3 – ‘Feedback wheel’ building process model (Nelson, 1996) 

Other sciences are far less permissive and have clear linear and systematic models to 
follow. But as in the other sciences, going backwards and forward in the construction process 
is often synonym of time-waste, costs-raise and professional-disqualification. So, it should 
only be normal and acceptable for exceptional cases (unexpected) and not as a general rule. 

It is true that the building process is rarely linear, but it is something to aim for, apart 
from the unexpected. The building process models, ‘feedback wheel’ or ‘waterfall’, have to be 
seen as the scientific process of structuring taxonomy, diverse in layouts and/or content. 
 

 
Figure 4 – ‘Feedback wheel’ building process model (different formalism) 

Researchers do not create such models with the expectation of decreeing severe 
design processes that a designer must imperatively follow and never retrocede. The 
researcher’s intention is merely to expose graphically the stages they believe fundamental in 
a building and/or design process, positioned in an ideal sequence, which they consider that, 
when followed, could increase the quality of the design, regarding the decisions taken in each 
particular stage. 
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Just as example, this research presents the earlier Nelson’s scheme (vide Figure 3) in 
a different formalism (vide Figure 4). Even if initially it might look quite unlike, due to their 
‘feedback wheel’ and ‘waterfall’ formalism, they transmit exactly the same taxonomical 
message. So, before criticizing a theoretical model for its chosen formalism, the critic should 
pay thorough attention to its procedural content. Because, what can apparently be 
understood as a ‘waterfall’ sequence, can in reality be a ‘feedback wheel’ sequence and/or 
vice versa. 

According to De Groot (1999) the building process has seven different stages (vide 
Figure 5). Starting from the feasibility stage, where someone considers the possibility of 
constructing the building; following the briefing, design, construction, refurbishment, and 
ending in the demolition stage, where someone considers that the building is no longer 
feasible and must be destroyed. 
 

 
Figure 5 – The building process stages9 

“The decisions made during the first three stages of the building life cycle, Feasibility, 
Briefing, and Design, are crucial; especially in these stages many important decisions 
are made with a potentially large impact on the final result in terms of building flexibility, 
efficiency and effectiveness.”10 

Regarding decision-making, the feasibility stage covers project viability; the briefing 
covers leader/constituent demands translated into the program of requirements and the 
design covers the translation of these requirements into design solutions, measuring and 
comparing variables. Such solutions are taken based on the designer’s accessible 
knowledge, which can lead to correct or incorrect solutions, but unfortunately, incorrect 
solutions turn into irreversible situations, requiring additional interventions to restore it. 

There would be much more to explain and describe, regarding other theories on the 
subject of building and design processes, as well as, their respective stages, e.g. the theories 
and models developed through the Facilities Management perspective, or through the 
Engineering perspective, etc. 

However, the main focus of this Chapter was to give a general overview of the 
preceding building processes, which clearly influenced the lifespan building process; so that 
later on, in the next Chapter, the designer could better understand the proposed lifespan 
building process and its effective relation to the lifespan rehabilitation design process. 

                                                                 
9 De Groot, E. H. (1999) Integrated Lighting System Assistant – Design of a decision support system for integrating 
daylight and artificial lighting in the early design stage of office rooms, Eindhoven: Technische Universiteit 
Eindhoven, p. 1 
10 Ibidem, p. 2 
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4.2.3 THE LIFESPAN BUILDING PROCESS 

The designer must be aware that to be part of the building process since its beginning 
(new construction) is not the same as to take part of it only in the middle. The designer might 
be dealing with a building, which passed through all stages, but it is more common to find 
buildings, where the first three stages11 theorized by De Groot (1999) did not even exist, at 
least, not officially. Also, along time, the building might have passed through several 
interventions of different scales; several occupations, etc. 

Thus, it was necessary to structure the stages of the building process differently. De 
Groot’s building process was used as a base to develop the lifespan building process; 
however, there were some important adaptations that needed to take place, especially 
because there was the inherent intention of developing it towards a lifespan perspective, 
considering the past, present and future of the building. 

But, how can the past, present and future of the building be considered in its process? 
For this purpose, the lifespan building process adds a fundamental stage into De Groot’s 
building process. The pre-design stage is introduced between the briefing and design 
stages (vide Figure 6); so that the designer and other involved actors could have a clear 
overview of the building and its environment, just before going through the design 
developments. The pre-design stage, found in American literature as ‘pre-design research’, 
introduces the designer to the building environment, before the designer starts developing the 
building design. This will support his design decisions with concrete arguments related to the 
building and its environment, preventing many mistakes regarding its orientation, 
implementation, forms, materials, etc. 

 
Figure 6 – The lifespan building process stages 

De Groot’s refurbishment and demolition stages were merged into only one stage, 
named as intervention. This decision was taken because the researcher considers that there 
are more categories of intervention, than just refurbishment or demolition. In basis (book I) 
the designer will be able to find the description of the theorized categories of intervention, 
scaled according to their impact on the building (vide Chapter 3.3). 

                                                                 
11 De Groot, E. H. (1999) Integrated Lighting System Assistant – Design of a decision support system for integrating 
daylight and artificial lighting in the early design stage of office rooms, Eindhoven: Technische Universiteit 
Eindhoven, p. 1 
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Very briefly, the intervention stage is fractionized into seven sub-categories. In three 
of them, the designer does not need to go through the stages of feasibility, briefing, pre-
design, design, and construction. The first to sub-categories are Deprivation and 
demolition. They do not contribute for the survival of the building, but to its destruction, 
respectively in slow or prompt motion. And the third one, preservation is more characteristic 
of the occupation stage. Conservation, restoration, rehabilitation and reconstruction, 
instead, do oblige to make use of the previously referenced stages. 

In this research, the rehabilitation intervention of a building (vide stage 7.5) was 
theorised towards a lifespan perspective. As defined previously (vide Chapter 3.3), the 
rehabilitation intervention can be considered lifespan conscious, whenever the designer 
considers the past, present and future of the building in his design developments. This means 
that the designer should simulate a new existence of the building where; e.g. the pre-
existence is preserved, reused and recycled as much as possible; the building performance is 
improved until the current requirements; and the new additions have been chosen based on a 
conscious global evaluation and comparison among the possible variables. The parameters 
and criteria for this evaluation will be explained further in the Chapters 4.3 and 4.4. 

So, even if for lifespan rehabilitation interventions it is necessary to go through the 
stages, from feasibility to construction; just as all the other rehabilitation interventions; these 
interventions are much more beneficial, in a future perspective. The design is planned with 
such detail and adaptability that when its service life expires (vide Figure 7), the building will 
not necessarily require to go through all the stages again, whenever a new rehabilitation is 
being considered. 

 
Figure 7 – The relation versus aims and the building process stages 

The designer of the future rehabilitation, or even the owners and/or users, will only 
need to go through all the previously referenced stages again, when aiming to implement 
considerable replacements, unplanned by the previous designer, e.g. replacing the additions 
placed in the first place, changing the function of the building, etc. When that is not the case; 
every aim to maintain, restore, or improve the building can be sustained by the reports, 
produced during the previous design process of the lifespan rehabilitation intervention. 

The decisions taken in the design process stages have to consider the previous 
stages: feasibility and briefing; but consequently they will also influence the following stages: 
construction (e.g. planning, techniques, detailing, etc); as well as, occupation and future 
interventions. Thus, all involved actors should be very careful with the decisions and 
respective arguments, during the two design process stages. They can contribute positively, 
but also negatively to the following stages. No line drawn or written should be undervalued. 
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4.2.4 THE PRECEDING DESIGN PROCESSES 

Several noteworthy literature was found regarding rehabilitation interventions; 
regulations, theory and techniques, etc. Nevertheless, few of them were found focused 
exclusively in rehabilitation design processes and respective methodologies. Due to such 
lack, it was decided to first survey other design processes; which were oriented towards a 
universal perspective; together with their respective theories and models. These design 
processes have been named as preceding design processes, as they have been, in fact, the 
ones influencing the development of the theorised design process in this research, oriented 
towards a lifespan rehabilitation perspective. 

“Literature on design methods began to appear in most industrialized countries in the 
nineteen fifties and sixties. Before that time it was sufficient to know that designing 
was what architects, engineers, industrial designers and others did in order to produce 
the drawings needed by their clients and by manufacturers.”12 

Jones has developed in 1963 the fundamental article, ‘A method of systematic design’, 
and the often reprinted ‘Design Methods’, first published in 1970. He defined three main 
stages in the design process: analysis, where the problem would be fragmented into 
components and the design requirements identified; synthesis, where solutions would be 
proposed for individual problems and requirements, integrated in the complete design, and 
evaluation, to determine if the design solution, complete or individual, resulted satisfactory.13 

 ANALYSIS 
 Outline a list of relevant factors, together with the involved individuals, 

 without any preconditions and restrictions, 
 Make a separate list of requirements for quality accomplishments, with 

 suggestions for solutions, 
 Search for information sources, 
 Classify the factors,  
 Check priorities, 
 Analyze interrelations, 
 Develop the most complete set of consistent performance specifications, 
 Certify adequate support. 

 SYNTHESIS 
 Search for the possible answers to all performance specifications required, 
 Take existent preconditions and restrictions into consideration, 
 Combine partial solutions with the total design, which should satisfy the 

 requirements as much as possible. 
                                                                 
12 Jones, J.C. (1992) Design methods, 2nd ed., New York: Van Nostrand Reinhold, p. 3 
13 Voordt, T. J. M van der & Wegen, H. B. R. van (2005) Architecture in Use, an introduction to the programming, 
design and evaluation of buildings, Oxford: Architectural Press, p. 125 
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 EVALUATION 
 Judge each solution facing the requirement’s satisfaction, before taking any 

 final decision, 
 Support your decision with earlier similar experiences, simulations, logical 

 predictions of the design lifespan and prototype testing. 
 
Also in 1963, Alexander has presented his hierarchical decomposition method, 14 

lengthy described in the book: Notes on the synthesis of form (1964). This method 
fragmentizes the design phase into the possible components. 

“First a list is prepared of all possible requirements to be satisfied by the design. These 
requirements are then analyzed in sets of two at a time to determine mutual 
dependencies. A dependency is defined here as the extent to which the satisfaction of 
one requirement makes it easier or harder to satisfy another requirement. Once these 
dependencies have been determined, a computer and graph theory are used to 
formulate subsets of independent requirements. The task of the designer is to develop 
draft solutions satisfying these subsets and then to produce a total design based on 
the partial solutions.” 15 

 
Figure 8 – The tree-stage design process (Archer, 1965) 

Jones’s three-stage process was frequently explored, adapted and/or complemented 
by field researchers, e.g. Archer (1965), Roozenburg and Eekels (1991), and Lawson (1997). 
Archer emphasized that such design process could be applicable to the complete design 
process (vide Figure 8), but also regarding the stages individually, distinguishing in total 229 
different activities within his three-stage design process. Archer structured the process into 
three phases: the analytical phase, including the program of requirements and data collection; 
the creative phase, exploring the analysis, synthesis and development of solutions; and the 
executive phase, concluding with the communication and response. 

 

 
Figure 9 – The five-stage design process (Roozenburg and Eekels, 1991)16 

 
                                                                 
14 Alexander, C. (1963) The determination of components for an Indian village, in Jones, J.C., Thorney (eds.), 
Conference on design methods, Oxford: Pergamon 
15 Voordt, T. J. M van der & Wegen, H. B. R. van (2005) Architecture in Use, an introduction to the programming, 
design and evaluation of buildings, Oxford: Architectural Press, p. 125 
16 Ibidem, p. 121 
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In 1991, Roozenburg and Eekels added two other stages to Jones’s design process; 
simulation in-between synthesis and evaluation, and decision after evaluation (vide Figure 
9). The simulation stage represents the application of reasoning or modelling tests as a pre-
production verification, while the decision stage represents the effective act of decision-
making, just after evaluating the universe of variables. Thus, the design process was seen as 
a thoughtful process, where the same cycle of activities would be continuously repeated. 

 
Figure 10 – The design process (Lawson, 1997) 

 
Figure 11 – The sub-stages in the design process (De Groot, 1999)17 

Lawson (1997), as well as Nelson (1996) considered rather unconvincing the design 
process as a sequence of activities. Lawson defended that “the design is a process in which 
problem and solution emerge together”18 and that the analysis, synthesis and evaluation 
activities should be involved in this dichotomy simultaneously (vide Figure 10). 

In another level of description, not so much related to the designer’s action towards the 
design process; De Groot (1999) has sub-divided the design stage in five sub-stages; 
conceptual design, preliminary design, final design, specification, and tender/award contract 
(vide Figure 11). Such sub-stages are simply denominations of the design’s most common 
activities. Conceptual, preliminary and final designs are the main sub-stages. 

The presented design processes theorized by Jones (1963), Alexander (1963), Archer 
(1965), Roozenburg and Eekels (1991, Lawson (1997) and De Groot (1999) may only be a 
sample of the available theories regarding design processes, however, as earlier referred, 
these were the ones that actually influenced the development of the theoretical model and 
respective sub-stages, during its progressions. 

 

                                                                 
17 De Groot, E. H. (1999) Integrated Lighting System Assistant – Design of a decision support system for integrating 
daylight and artificial lighting in the early design stage of office rooms, Eindhoven: Technische Universiteit 
Eindhoven, p. 2 
18 Lawson, Bryan (1997) How designers think, the design process demystified, Oxford : Architectural Press, p. 47 
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4.2.5 THE LIFESPAN REHABILITATION DESIGN 
PROCESS 

 
Figure 12 – The lifespan rehabilitation design process (last version) 

Before briefly describing the design process theorized in this research, towards a 
lifespan conscious perspective; it is important to enlighten the designers about a very 
fundamental issue. This design process did not progress directly from any previous 
rehabilitation design process, neither in theory nor in model. It started just as a concept (vide 
Figure 84), an idea the researcher was predisposed to transform into reality. 

Naturally, through literature survey the theoretical model has considerably progressed 
(vide Appendix 0 – from Figure 84 till Figure 88), ending in what is being here presented in 
Figure 12 as the last version of the theoretical model proposed for the lifespan rehabilitation 
design process. In due time, all influential researchers and/or scholars, during literature 
survey, will be respectively mentioned in their related sub-stage and/or activity, during the 
following Chapters. 

However, there is one fundamental reference for the general frame structure and main 
sub-stages, which should be clearly referenced. In fact, they are the reason why Chapter 
4.2.4 was developed; so that, their progression could be explained, as well as, the respective 
progression, especially proposed for the lifespan rehabilitation design process, could be 
clearly understood by the designer. 

Roozenburg and Eekels (vide Figure 9), who had also progressed from the design 
process theorized by Jones (1963) are this fundamental reference. After getting acquainted 
with their theoretical model, the lifespan rehabilitation design process gained more structure 
and coherence; clearly visible if one compares the third (vide Figure 86) with the fourth 
version (vide Figure 87) of the theoretical model. Even if they were referring to the general 
design process, such model was totally in harmony with the intentions of the researcher. 

There are several differences that can be clearly identified; e.g. the fragmentation, 
positioning, and relationship between the sub-stages; but the most important distinction is the 
content establishment (activities), sub-stage by sub-stage. Those activities, within 
rehabilitation design process, have been identified and deeply explored, as they are not 
exactly the same activities designers normally go through in new building designs. 



Re-architecture: lifespan rehabilitation of built heritage / Developing the prototype 

14 

Many designers might argue that every existing building is different and that universal 
models theorizing one single design process, feasible for all rehabilitation interventions, 
should not be developed. However, the researcher defends that the theorized design process 
model is flexible enough to embrace all categories of buildings, environment, actors, etc. 
Also, it does not instruct designers to have one single ideological position. The designers are 
free to have their own assumptions and priorities. 

When involved in a rehabilitation design, the designer has to deal with an existing 
building that has passed already through an original design process, and depending on its 
lifespan, through few interventions. Therefore, there is an entire reality, the designer should 
observe, instead of merely look and/or ignore. 

Hence, the design process is subdivided in two stages: pre-design and design stage, 
the first building-oriented, and the second rehabilitation-oriented. The designer will not be 
able to develop a lifespan conscious rehabilitation intervention of a building, unless he does 
not get acquainted with the building and its environment. He has to position himself as a 
doctor, facing his patient. Without an accurate analysis of the patient it is not possible to 
establish neither diagnostics, nor treatments. 

Figure 12 presents the theoretical model, discriminating the main stages, sub-stages 
and activities. Each stage and respective sub-stages were developed in this research, and 
described systematically in Chapters 4.3 and 4.4. There were described specific methods and 
techniques; however, for deep considerations into those guidelines, the study of the 
references and their respective referenced works is highly recommended. 

In the pre-design stage, first the designer analyzes the existing building, via the 
documentary (3DI), oral (3OI) and physical (3PI) inventories. Second, he synthesizes all 
essential information in the three following surveys: environment (3ES), significance (3SS) 
and condition (3CS). Third, and based on the most reliable evidences, he evaluates and 
develops the building environment (3EA), significance (3SA) and condition (3CA) 
assessments. And at last, he decides to report the whole results, in documentary (3DR), oral 
(3OR) and physical (3PR) formats. 

In the design stage, first the designer analyzes the existing building, similarly to the 
pre-design stage; however, now the analysis is rehabilitation-oriented. Secondly, the designer 
synthesizes the most important information (requirements, demands, aims, etc) confronted 
with the pre-design report; into the same three surveys: environment (4ES), significance 
(4SS) and condition (4CS). Thirdly, he starts simulating and materializing ideas and 
convictions in the respective periods: conceptual (4CD), preliminary (4PD), and final design 
(4FD). 

Fourthly, after the completion of all design developments, the designer evaluates the 
advantages and disadvantages of the chosen solutions, by directly comparing the evaluation 
results, pre-design versus design, regarding the building environment (3EA – 4EA), 
significance (3SA – 4SA), and condition (3CA – 4CA) assessments. Still integrated in the 
evaluation sub-stage, the designer can evaluate his own design results in the last activity, 
named as design assessment (4DA). 

The designer concludes his design process, when he finally decides for a specific new 
existence of the building, and is ready to present it to the other involved actors. The decision 
sub-stage documents the whole design process and respective solutions, again in the three 
variants: documentary (4DR), oral (4OR) and physical (4PR) reports. 

In such design process, the designer can always go back and try to improve his design 
solutions, till he is satisfied with the proposed final design. Thus, the design process does not 
need to end, unless the designer and/or the other involved actors determined otherwise. 
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Figure 13 – The lifespan rehabilitation: pre-design stage 
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4.3 Structuring the pre-design stage 

4.3.1 INTRODUCTION 

“It is impossible to design “over” an existing building as if it would not exist (and, yet, 
this absurd, happens quite often), what signifies that the design has to integrate the 
building, simultaneous and urgently, in order to be considered integrated.”19 

The pre-design is a fundamental stage in the building process, and even more in the 
design process. Placed just before the design stage, this stage aims to provide enough 
information, in order to raise awareness of the designer and the other involved actors towards 
both building and its environment. Without such awareness, the designer could easily decide 
to demolish a specific building area, to introduce new additions; just because in such area, he 
had perceived no noble value, worthy of being preserved. 

With such particular stage, this situation shall no longer occur; as the designer is 
skilled to perceive the building and respective environment differently, more lifespan 
conscious. Beyond other fundamental issues, the designer is asked to consider a wider 
universe of cultural values, where buildings in good condition are already seen as valuable. 
After all, they enclose a considerable percentage of manufactured resources, which can be 
reused, reprocessed, recycled, etc. 

The pre-design is a building-oriented stage, meaning that the designer only needs to 
focus on the pre-existence (building and its environment), and overlook the program of 
requirements introduced by the owners. 

Along time, this has been highly recommended for listed heritage buildings (e.g. 
monuments) by the expertise field focused on the interventions of built environment. For 
example, the Italian Ministry of Public Instruction, in the notorious Restoration Charter (1972) 
has already recommended an exhaustive study to support the “restoration design 
development of an architectural masterpiece”.20 

This study should be elaborated from different points of view, analysing the building 
and its position in the environment (e.g. urban fabric, typological aspects, formal qualities, 
systems and constructive characteristics, etc.). It should be relative to the building lifespan, 
original constructions and further interventions, etc. 

Appleton (2003), in Reabilitação de Edifícios antigos has also called attention to the 
importance of first “knowing completely the object of intervention”21 He defended that the 
awareness of the program and a sort of ‘diagnostic report’, developed by an expertise 
technician, would be most useful for the beginning of any rehabilitation design. 

                                                                 
19 Appleton, J. (2003) Reabilitação de Edifícios Antigos: Patologias e tecnologias de intervenção, Amadora: Edições 
Orion, p. 146 (Portuguese) 
20 Ministry of Public Instruction (1972) Carta del Restauro, circular n. 117, Government of Italy; in Primo, Judite 
(1999) Museologia e Patrimônio: Documentos Fundamentais – Organização e Apresentação, Cadernos de 
Sociomuseologia, n˚15, Lisboa: Universidade Lusófona de Humanidades e Tecnologias, p. 125-151 (Portuguese) 
21 Appleton, J. (2003) Reabilitação de Edifícios Antigos: Patologias e tecnologias de intervenção, Amadora: Edições 
Orion, p. 146 (Portuguese) 
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“A thorough understanding of the building is necessary if its adaptation is to be 
successful. (…) Before any adaptation work is undertaken, it is vital that the building 
converted or rehabilitated is fully investigated.”22 

Most of the pre-design guidelines are known among experts, either involved with 
monuments or just involved with built environments, because buildings listed officially as 
heritage have been protected by laws, recommendations and legislation, which contributed to 
the development of technical approaches towards such singular buildings. 

It is not easy to find the same procedure and safeguard regarding heritage buildings, 
which are not listed; even if their construction can often be contemporary to some classified 
buildings and/or monuments. 

But, it is easy to find buildings rehabilitated without a proper pre-design stage. The 
most common argument is that such buildings do not have cultural value, but how do the 
designers and other involved actors know that? How far did they go to actually verify and 
conclude that those respective buildings are culturally unvalued? Which were their criteria 
and parameters? 

In this research all heritage buildings (or built heritage), listed or unlisted, have the 
same technical treatment, and it is aimed that by following such methodology, not only the 
designer will become more conscious and respectful to the lifespan of the building, but such 
design processes will also contribute to the quality of the rehabilitation design. 

The pre-design is a fundamental stage for the success of a rehabilitation design. If 
there is an urgent need of rehabilitating a building, how can the intervention be designed and 
planned without the full examination of the ‘patient’? As experts, designers can no longer 
accept such unconscious attitude, forced clearly by other interests that neglect everything 
proclaimed in the international charters and recommendations, regarding ethical and/or 
professional conduct. 

An incomplete pre-design stage is just like a snowball rolling down the hill. It starts with 
an incomplete analysis; which produces incoherent synthesis, and consequently vitiates 
evaluation assessments. With a clear unawareness of the consequences, the ‘snowball’ rolls 
and its impact is uncontrollable, towards the building and its environment. 

Thus, before any rehabilitation design, the designer should pass through a pre-design 
stage; searching and analysing all sorts of relevant information, documentary, oral and 
physical; to better synthesize and evaluate the pre-existence. This procedure is fundamental 
for bringing technical precision into the design process, as well as, sustaining the designer’s 
decisions with factual assumptions. 

Chapter 4.3 describes the pre-design stage and respective sub-stages: analysis, 
synthesis, evaluation and decision. These sub-stages will be explained separately, along 
its due context, motivation and aim. Thus, analysis will be thoughtfully described in Chapter 
4.3.2, synthesis in Chapter 4.3.3, evaluation in Chapter 4.3.4 and decision in Chapter 4.3.5. 
Chapter 4.3.6 concludes with a brief overview of the major advantages a stage, such as pre-
design, can bring into the design process of rehabilitation interventions of built heritage. 

 

                                                                 
22 Douglas, J. (2002) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 64-66 
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Figure 14 – The lifespan rehabilitation:  analysis sub-stage 
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4.3.2 ANALYSIS 

 
 

“An Integrant part of this study will be bibliographical research, iconographic and 
archivist, etc. The design will be based on a complete graphical and photographic 
observation, also interpreted under metric aspects, of the regulating traces and the 
proportional systems and it will comprehend a careful specific study for the stability 
conditions verification.”23 

The analysis sub-stage encloses three types of inventories the designer should 
consider: the documentary (3DI), oral (3OI) and physical (3PI) inventories. A similar structure 
is described in the Charter Process, by the Australian ICOMOS in the Burra Charter (1999). 
In this specific case, those categories were recommended to “gather and record information 
about the place sufficient to understand [its] significance”,24 whenever developing safeguard 
policies. But, it is also a suitable structure to organize all information and data retrieved, 
during the analysis sub-stage. 

At this sub-stage, the designer is advised to inventory without further interpretations. 
The use of reason; to filter, organise and convert all available information into useful surveys, 
is part of the next sub-stage. Now, the designer only has to get fully acquainted and capture 
all information and data available about the building and its environment. 

For the purpose of analysing, the designer can make use of the four Aristotelian 
senses: sight, hearing, touch and smell; and perceive both building and environment, together 
with other sophisticated instruments. As the designer is not able to taste the building, in the 
real sense of the word, the fifth sense is not mandatory. Plus, when mixed with preferences 
and personal ideologies; taste can become quite unreliable; especially in such design 
process, where achieving objectivity and accurateness is such a priority. 

In fact, the designer’s taste should not influence his perception of the building. He is a 
professional and should deal with a building objectively, just as a doctor dealing with his 
patient. It should not matter if the patient is short or tall, ugly or beautiful, blond or brunette, 
etc. Prior to any prescription, the designer should analyse, synthesise and evaluate the 
‘patient’. It must be, first of all, a complete sensitive activity; truly observing, hearing, feeling 
and inhaling the building and its environment. 

This sub-stage should not have too limited ranges; otherwise, unexpected information 
and/or sources can be easily neglected. However, a good coordination is fundamental. So, a 
suitable strategy and methodology are strongly advised; to accurately approach these three 
inventory categories. One source might lead to another source, and the designer just has to 
follow the track, without getting lost in the universe of data and information. 

                                                                 
23 Ministry of Public Instruction (1972) Carta del Restauro, circular n. 117, Government of Italy; in Primo, Judite 
(1999) Museologia e Patrimônio: Documentos Fundamentais – Organização e Apresentação, Cadernos de 
Sociomuseologia n˚15, Lisboa: Universidade Lusófona de Humanidades e Tecnologias, p. 125-151 (Portuguese) 
 
 
24 ICOMOS Australia (1999) Burra Charter: The Australia ICOMOS Charter for the Conservation of Places of Cultural 
Significance. Victoria: ICOMOS Australia and Deakin University, available at: 
http://www.icomos.org/australia/burra.html (accessed on 14-02-2006) 
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4.3.2.1 3DI – DOCUMENTARY INVENTORY 
THE EVIDENTIAL PRE-EXISTENCE 

 
The documentary inventory might be more difficult than it seems. Especially regarding 

unlisted heritage buildings, it often happens that documents have never existed, have been 
lost, partially destroyed, etc. Sometimes even, the finals designs approved by the Local 
Authorities have never been updated, after the construction ended. Nonetheless, the designer 
must start searching for available documentation somewhere. And, there are several 
locations for information sources, where the designer might find what he is looking for. 

According to Quinzaños (1999), the quality of the documentary inventory depends 
entirely on optimizing time and centring the research on adequate sources of information. “It 
is very important to focus the research and access the adequate information sources, 
because from it, is dependent the time spent and the research quality.”25 

Quinzaños presented nine starting points that can guide the designer into further 
researches: a) if the building is public or private; b) the type of building (school, dwelling, 
church, hospital); c) the construction period; d) the style or styles detectable in the building; e) 
if the architect or the constructor is known; f) if the owner or the promoter is known; g) if it is a 
national monument or cultural interest building (listed); h) if it has experienced previous 
restorations and respective period; and i) in which village, region or area is located. 

Table 1 describes the starting points theorised by Quinzaños, adapted and listed as 
primary hints, according to the organizational structure followed in this research. The first 
starting point, public or private, was named as building properties (PH1). The second starting 
point, the type of building, was named as building categories (PH2), based on CI/SfB table 0 
– regarding the physical environment. 

The SfB system was first developed in Sweden, in 1946-1950, combining in one single 
system “building product literature, specifications and bills of quantities”26. Introduced by The 
Architects’ Journal, in 1959, by Dargan Bullivant, the fifty years old UDC (Universal Decimal 
Classification) system’s numbers turned into SfB numbers. The RIBA published in 1961 the 
SfB/UDC Building Filing Manual and a revised version in 1968, named as the CI/SfB. 

Table 0 of the CI/SfB construction indexing (vide Table 2) presents the following 
structure: (0-) as planning areas; (1-) as utilities, civil engineering facilities; (2-) as industrial 
facilities; (3-) as administrative, commercial, protective service facilities; (4-) as health 
facilities; (5-) as recreational facilities; (6-) as religious facilities; (7-) as educational, scientific, 
information facilities; (8-) as residential facilities, and (9-) as common facilities, other 
facilities.27 

Continuing with Quinzaños’ starting points, the third; construction period, was named 
in the primary hints as periods (PH3), in order to include both construction and intervention 
periods. The fourth starting point, the style or styles detectable in the building, was named as 
styles, discourses (PH4); and also includes both construction and intervention styles and 
discourses. 

 
 
 

                                                                 
25 DCTA-UPM (1999) Tratado de Rehabilitacion: Tomo 2, Metodologia de la restauracion y de la rehabilitación, 
Madrid: Editorial Munilla-Lería, p. 19  (Spanish) 
26 Agard Evans, B. & Nicklin, E. (1966) CIB Report No. 6: Building Classification Practices, Rotterdam: CIB 
27 Ray-Jones, A. & Clegg, D. (1991) CI/SfB construction indexing manual 1976, London: RIBA Publications, p. 20-21 
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    code description   

3DI│PH1 properties  

3DI│PH2 categories  locations properties categories 

3DI│PH3 periods  

3DI│PH4 styles, discourses  

3DI│PH5 actors  inter-
ventions 

(OTHER) 
PRIMARY 

HINTS 
periods  

3DI│PH6 classifications  

3DI│PH7 interventions  

3DI│PH8 locations  

PRIMARY HINTS 

classifi-
cations  actors styles, 

discourses  
3DI│PH9 other primary hints  

 

Table 1 – The primary hints 

The fifth and the sixth starting point, if the architect or the constructor are known, as 
well as, if the owner or the promoter are known; were grouped and named as actors (PH5), in 
order to include all possible hints regarding past and present human beings involved with the 
building. Sometimes they can be architects, constructors, owners or promoters, but there are 
also other actors that can lead the designer towards more information. 

The seventh starting point, if it is a national monument or cultural interest building, was 
named as classifications (PH6), in order to include the entire built environment, both listed 
and unlisted buildings. The eighth starting point, if it has experienced previous restorations 
and respective period, was named as interventions (PH7) in order to include all interventions 
evidenced in the building, independent of its category and/or scale. 

The ninth starting point, in which village, region or area is located, was named as 
locations (PH8) in order to summarise all hints related to the building location, 
neighbourhood, region and nation. When the designer faces unexpected hints, unrelated to 
the denominated primary hints (PH1:PH8), but that he still considers as primary, he should 
name them as other primary hints (PH9). 

4.3.2.1.1 THE DOCUMENTS 
“In the world of documentation, a clear distinction is made between the primary 

documents and the secondary documents.”28 The primary documents hold original and 
unique information, are produced by the primary actors (who influence the building process); 
and are mostly found in archives or personal collections. The secondary documents, 
product of study, interpretation or reproduction processes by the secondary actors (who 
describe the building process), are normally found in libraries or documentation centres. 

                                                                 
28 DCTA-UPM (1999) Tratado de Rehabilitacion: Tomo 2, Metodologia de la restauracion y de la rehabilitación, 
Madrid: Editorial Munilla-Lería, p. 18 (Spanish) 
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    code description   

(1-) utilities, civil eng. facilities  

(2-) industrial facilities  residential 
utilities, 

civil 
engineering  

industrial 

(3-) administrative facilities, etc  

(4-) health facilities  

(5-) recreational facilities  educational  (OTHER) 
FACILITIES 

adminis-
trative  

(6-) religious facilities  

(7-) educational facilities, etc  

(8-) residential facilities  

 

religious  recreational  health  

(9-) common, other facilities  

CI
/S

FB
 T

AB
LE

 0 

Table 2 – The table 0 of CI/SfB construction indexing 

Primary documents have been respectively indexed (PD1:PD9), as well as, the 
secondary documents (SD1:SD9). In this index system, the ninth category (--9) is always 
considered as the ‘other’ category, which includes in this case, all the primary (PD9) and 
secondary documents (SD9), which have not been referenced by the researcher, but that 
might certainly exist. 

Table 3 describes the primary documents. Respectively, PD1 refers to all official 
manuscripts, e.g. development reports, pre-design reports, design reports, etc. PD2 refers to 
all unofficial manuscripts, e.g. notes, reflections, etc. PD3 refers to all official illustrations, e.g. 
maps and designs, reported by the building actors (owners, evaluation authorities, etc.). 

PD4 refers to all unofficial illustration, e.g. sketches, drawings, diagrams, graphics, 
tables, etc. Especially for the unofficial illustrations and manuscripts, regarding heritage 
buildings built by our last generation, there can exist primary documents in digital version 
(e.g. floppy disks, CDs, DVDs, etc). PD5 refers to all audiovisual documents, e.g. 
photographs, slides, sound recordings, video recordings, etc; recorded by the primary actors, 
during the building process. 

PD6 refers to all communication documents: letters, faxes, e-mails, etc. PD7 refers to 
all commercial documents: order receipts, payment receipts, delivery receipts, etc. PD8 refers 
to all legal documents, which could be considered part of building historic file e.g. property 
registries, transfer contracts, classification decrees, etc. PD9 refers to all other primary 
documents not earlier referenced. 

Table 4 describes the secondary documents. This category list was based on the 
reference type list, used in the computer program: ‘Reference Manager’; to structure 
documentary references 29 . Even if structured differently, there were several similarities. 
Certainly, because when developing a document, e.g. which could be a building inventory 
report, Reference Manager needs to have its different reference categories, as complete as 
possible accessible for his users. 
                                                                 
29 Thomson Corporation (2006) Reference manager: RIS format specifications, Carlsbad: Thomson ResearchSoft, 
available at: http://www.refman.com/support/risformat_reftypes.asp  (accessed on 22-02-2006) 
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    code description   

3DI│PD1 official manuscripts  

3DI│PD2 unofficial manuscripts  legal official 
manuscripts 

unofficial 
manuscripts 

3DI│PD3 official illustrations  

3DI│PD4 unofficial illustrations  

3DI│PD5 audiovisual  commercial 
(OTHER) 
PRIMARY 

DOCUMENTS 
official 

illustrations 
3DI│PD6 communication  

3DI│PD7 commercial  

3DI│PD8 legal  

PRIMARY DOCUMENTS commu-
nication audiovisual unofficial 

illustrations 
3DI│PD9 other primary documents  

 

Table 3 – The primary documents 

Respectively, SD1 refers to all published documents, e.g. serials, monographs, cases, 
books (whole, Chapter, citation, etc), conference proceedings circular, conference 
communication, conference abstracts, etc. SD2 refers to all unpublished documents, e.g. 
thesis, dissertations, reports, hearing notes, personal communications, personal abstracts, 
etc. There are situations where reports, thesis and dissertations are categorized as SD1 (e.g. 
The Netherlands), but in other countries they are categorized as SD2. 

SD3 refers to all periodicals, e.g. press citations, journal articles, magazine articles, 
etc. SD4 refers to all audiovisual documents, e.g. photographs, slides, sound recordings, 
video recordings, etc. SD5 refers to all the three-dimensional art works: models, maquettes, 
showpieces, etc, developed afterwards, to illustrate the building and its environment. 

SD6 refers to all digital documents, e.g. internet sites, internet citations, internet 
abstracts, internet communications, data files, computer programs, etc. SD7 refers to all 
commercial documents, e.g. pamphlets, catalogues, homologations, certifications, patents, 
etc. SD8 refers to all legal documents, e.g. legislation, regulations, master plans, statutes, 
etc. SD9 refers to all other secondary documents, not earlier referenced. 

The universe of documentation categories can be vast; however, most probably, the 
designer will not be able to find all this categories of documentation regarding the primary 
building, due to the earlier mentioned reasons and others. In fact, occasionally, 
documentation can be found in the least expected locations. Yet, there are some locations, 
where designers have been founding and can probably find still useful documentation, as well 
as, get references of other locations, sources of relevant documents. 

4.3.2.1.2 THE LOCATIONS 
Like the documents, the locations were also divided into primary and secondary 

locations. Accordingly, the primary locations are the ones that have more probability of 
hosting primary documents, than secondary documents; and inversely.  
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    code description   

3DI│SD1 published: serials, etc  

3DI│SD2 unpublished: thesis,  etc  legal published un-
published 

3DI│SD3 periodicals: journals, etc  

3DI│SD4 audiovisual: photographs, etc  

3DI│SD5 art works  commercial 
(OTHER) 

SECONDARY 
DOCUMENTS 

periodicals 

3DI│SD6 digital: internet sites, etc  

3DI│SD7 commercial: catalogues, etc  

3DI│SD8 legal: legislations, etc   

 

digital art works audiovisual 

3DI│SD9 other secondary elements  SE
CO

ND
AR

Y 
DO

CU
ME

NT
S 

Table 4 – The secondary documents 

It does not mean that locations cannot host both primary and secondary documents; 
what it means is that there are locations, where certain documents are most commonly 
available. 

Table 5 structures the probable primary locations. PL1 refers to the building or 
buildings target of intervention. PL2, PL3 and PL4 refer, respectively, to the municipal 
departments, archives and museums. PL5, PL6 and PL7 refer, respectively to the water, 
energy and ict suppliers. PL8 refers to the registration offices, and last, PL9 refers to all other 
primary locations, not earlier referenced. The primary and secondary documents most 
probably available in such locations are also named in the table. 

The following guideline list explains in detail the differences and the category of 
documents, which are normally available in primary locations. The references and examples 
presented are mostly from Portugal and The Netherlands. The researcher is aware that in 
every country, there are different laws, institutions and archives structures; but even if the 
taxonomy might change, there are always similar involved actors, institutions, departments, 
archives, etc. Therefore, other researchers and designers can easily adapt this method to the 
reality of each country. 

It is advisable to first search the primary locations and/or documents and only then, 
go further with the secondary locations and documents. Due to the lack of documentation 
about many heritage buildings, the primary locations normally determine if it is necessary to 
search further in the secondary locations. 

 SEARCH IN BUILDING 3DI│PL1 

The building and/or the owner’s location can be a useful source of primary documents, 
not only the recent owners – who are promoting the rehabilitation – but also the previous 
ones. They are the main responsible for the building process stages (Chapter 4.2.3); and 
most of the time, documents have been developed in each stage.  
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    code description PD SD   

3DI│PL1 building    

3DI│PL2 municipal departments     registration building municipal 
departments 

3DI│PL3 municipal archives     

3DI│PL4 municipal museums     

3DI│PL5 water supplier     ICT 
supplier 

(OTHER) 
PRIMARY 

LOCATIONS 
municipal 
archives 

3DI│PL6 energy supplier     

3DI│PL7 ICT supplier    

3DI│PL8 registration    

PRIMARY LOCATIONS energy 
supplier 

water 
 supplier 

municipal 
museums 

3DI│PL9 other prim. locations    

 

          

Table 5 – The primary locations 

Depending on the age of the building it might not be possible to find primary 
documents anymore regarding the building construction, nor feasibility stage; but most likely it 
might be possible to find documents regarding the most recent interventions. 

Family photos are sometimes good sources. Our past generations didn’t have access 
to digital, nor manual cameras, but in some special occasions, e.g. ceremonies and parties, 
buildings have been used as setting (background) to their photos. So, whenever focused and 
sharp, those photos can contain useful information, e.g. the location of the additions, from 
earlier interventions. Specially afterwards, when comparing photos from different periods, the 
designer can identify earlier façade views, building elements, decoration details, spatial 
organization, etc. 

 SEARCH IN MUNICIPAL DEPARTMENTS 3DI│PL2 

In several countries, the Municipalities (Local authorities) are in charge of approving 
and/or reproving the new constructions and the intervention designs, whenever its scale of 
changes is considerable and requires structural changes. The buildings can either be private 
or public, but the designer can check in the Municipality where the building is located; if they 
have any building file, related to that specific building or to that specific address. 

Normally all building files are in the Design and Construction Departments (it may vary 
depending on the country and the Local authority). However, when the building file is 
considerably old and the Municipality does not have enough space to store them all together 
– old and new – some building files can also be found in the Municipal archives. 

In Portugal, all existing primary documents are available for public consultancy. In The 
Netherlands, it is also possible to access the building files. There are even some available in 
the internet (e.g. Eindhoven). 
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Figure 15 – Cartography used after 1755 Lisbon’s earthquake to support the city reconstruction30 

Figure 16 – Aerial Photogrammetry from Lisbon’s historic centre (2006)31 

In Portuguese legislation, every building listed as monument, has a special zone of 
protection, often well documented in the respective Municipality. Normally there is a team of 
architects, historians, engineers, etc; continuously surveying such areas. Those reports can 
be very useful for the designer to understand the building and its environment. In some 
Municipalities, this team is part of a department named Urban Conservation and 
Rehabilitation, but it may vary depending on the country and Municipality. 

Specially when the building was or is property of Local Authorities, their departments 
responsible for the building process stages, might also have useful documentation. For 
example if it was a social housing building, maybe the department of Housing might provide 
more information to the designer. 

In case of inexistence of original drawings or designs, old city maps and the evaluative 
comparison among them, can help the designer place the building construction into a specific 
time period, discover underground pre-existences (vide Figure 15), as well as discover earlier 
rehabilitations, especially if those interventions changed the volume of the building and this 
change is referenced in the old city maps. 

Those maps, as well as aerial photogrammetry photos (vide Figure 16) can be 
available in the Municipalities, but also in National Military Institutes with national cartography 
and cadastre. 

 SEARCH IN MUNICIPAL ARCHIVES 3DI│PL3 

As referenced earlier, Municipal Archives can have old building files within their 
collection. They store important documentation, in the most diverse formats. This information 
is valuable for future generations; because it documents both city and citizens. Depending on 

                                                                 
30 Julião, R. P. (2003) Restructuring the geographical information production and dissemination at national level – the 
experience of Portugal, in Cambridge Conference 2003, Southampton: Ordnance survey, available at: 
http://www.cambridgeconference2003.com/camconf/papers/5A-3.pdf (accessed on 15-02-2006) (Portuguese) 
31 C.M.L. (2006) Lisboa interactiva: Ortofotomapa, Lisboa: Câmara Municipal de Lisboa, available at: 
http://lisboainteractiva.cm-lisboa.pt/  (accessed on 19-09-2006) (Portuguese) 
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the documentation volume and city scale, the Municipality can have all documents archived 
together in just one Municipal Archive, but it can also have different specific Archives. 

For example, the Municipal Archive of Lisbon (Portugal) has four different archives: the 
‘Intermediate’ archive, the Historic archive, the ‘Arco do Cego’ archive and the Photographic 
archive. There is an online database of old maps, designs and old photos. When comparing 
old photos (vide Figure 17) with new photos (vide Figure 18), the designer shall be able, in 
later stages, to identify the evolution of the building in study. 

Several cities, e.g. Gdansk, in Poland, facing the destruction of the Second World War, 
have decided to reconstruct some buildings or urban areas, and such documentation has 
been most useful, providing historic trustworthiness. 

 

 
Figure 17 – Cinema Éden (1937), Lisbon – Portugal32  

Figure 18 – Hotel Éden (2006), Lisbon – Portugal (2006) 

 SEARCH IN MUNICIPAL MUSEUMS 3DI│PL4 

The Municipal Museums normally collect extraordinary art works, as well as other 
original sources of information, e.g. old city maps, photographs, paintings, etc. Depending on 
the city, they might have more or less information available. However, when available, it might 
be interesting for the designer to understand the building environment. 

It is common to find in such museums city models, old paintings, old maps, etc. Those 
documents are normally unavailable for reproduction, but they might become quite useful as 
reference. When successful on finding information there, the designer would be able to use 
such evidences, to prove his points of view, e.g. regarding the significance survey, within the 
synthesis sub-stage. 

 SEARCH IN WATER SUPPLIER 3DI│PL5 

By comparing the water consumption in the building with the average of water 
consumption spent in the building environment (regarding the specific function, e.g. housing 
sector) the designer is able to evaluate if the building in study is a water waste producer. 

                                                                 
32 CML (2004) Cinema Éden, cota antiga A8299, Arquivo Municipal de Lisboa: Arquivo online, Lisboa: Mind, 
available at: http://arquivomunicipal.cm-lisboa.pt (accessed on 15-02-2006) 
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Higher rates of water may have in its origin inefficient infrastructure, inadequate exploitive 
use, etc. The owner and/or user can also provide such information to the designer, as long as 
he keeps record of the payment receipts; but when not, the water suppliers should also be 
able to provide the consumption averages and the respective building registries (receipts). 

 SEARCH IN ENERGY SUPPLIER 3DI│PL6 

By comparing the energy consumption of the building with the average of energy 
consumption spent in the building environment (regarding the specific function, e.g. housing 
sector) the designer is able to evaluate if the building in study is an energy waste producer. 
Higher scores of electricity may have its origin in daylight lacking, as well as the exploitive use 
of heating, ventilation and air condition systems by lack of natural ventilation and thermal 
insulation.  

The owner or user can also provide such information to the designer, as long as he 
keeps record of the payment receipts, but if not, the energy companies should be able to 
provide the averages, and the individual registries of the building. There are some countries 
where gas and electricity nowadays usually are combined, e.g. The Netherlands, but there 
are others, e.g. Portugal, where gas and electricity are two different companies. 

 SEARCH IN ICT SUPPLIER 3DI│PL7 

The information and communication technologies supplier (ICT) could be useful for the 
designer to discover, which category of infrastructure is available already, where it is located 
exactly, etc. Normally introduced in latest interventions, the ICT might be visible and 
accessible, but that is not always the case. Some ICT might be incorporated within the 
existing building (walls, floors, ceilings) and if it was not fairly registered or documented, the 
designer will not be able to discover the exact location, performance, etc. 

 SEARCH IN REGISTRATION INSTITUTIONS 3DI│PL8 

The building property transfer registries (cadernetas prediais), can also be a good 
source of information, because it has registered all the legal dates, regarding property 
transfers. Even if not totally insured, the probability of a building having experienced an 
intervention, around those dates is very high, even if the building or apartment was in good 
conditions. Several owners consider such interventions obviously needed, because they 
demand for the personalization of their own spaces, adequate to their own environment. 

In some countries, e.g. Spain, this ID document makes even reference to the architect 
who designed the building and the building construction date. In The Netherlands, the 
designer can search in the internet for the national cadastre (Kadaster) and buy online all 
information available about the building. He only has to fill in the address and search in the 
online shop if there are any documents available. 
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    code description PD SD   

3DI│SL1 neighbourhood    

3DI│SL2 regional departments     military 
institutions 

neighbour-
hood 

regional 
depart-
ments 

3DI│SL3 safeguard institutions    

3DI│SL4 safeguard assocs.    

3DI│SL5 libraries, bookstores    environmental 
institutions 

(OTHER) 
SECONDARY 
LOCATIONS 

safeguard 
institutions 

3DI│SL6 research institutions    

3DI│SL7 environ. institutions    

3DI│SL8 military institutions    

SECONDARY LOCATIONS 

research 
institutions 

libraries, 
bookstores 

safeguard 
associations 

3DI│SL9 other sec. locations    

 

          

Table 6 – The secondary locations 

 SEARCH IN OTHER PRIMARY LOCATIONS 3DI│PL9 

There are other locations, which were not mentioned particularly, but that the 
designers can add as other primary locations. For example, the condominium companies and 
cooperation which are responsible for the building maintenance and management. Especially 
created for collective residential facilities (e.g. The Netherlands), they have archived all 
interventions, of all different scales and causes. 

 
Most heritage buildings have not been designed, nor planned. However there are 

cases, especially regarding last generation’s heritage buildings, where a group of experts has 
been involved in its effective design (e.g. architects, engineers) and construction (e.g. 
contractors, workmen). When those names are known by the designer, he can try to contact 
their offices or private archives (family collections). They can also have preserved useful 
sources of information. 

Table 6 structures the probable secondary locations: SL1 refers to the 
neighbourhood,  SL2 refers to the regional departments, SL3 and SL4 refer to the safeguard 
institutions and associations, SL5 refers to the libraries, bookstores, SL6 refers to research 
institutions, SL7 and SL8 refer to environmental and military institutions and finally, SL9 refers 
to all other secondary locations not earlier referenced. The primary and secondary documents 
most probably available in such locations are also referenced in the table above. 

 SEARCH IN NEIGHBOURHOOD 3DI│SL1 

The neighbours might not have primary documents, because they have not been 
involved in the building process, but they may have secondary documents, e.g. family photos, 
where by chance, the building might appear. 



Structuring the pre-design stage / Analysis 

31 

Even, the designer can discover among the neighbours, interested individuals that due 
to the building’s degradation or to subtractions from earlier interventions, have collected and 
kept some building’s components or elements, to preserve or reuse in their own buildings. 

 SEARCH IN REGIONAL DEPARTMENTS 3DI│SL2 

Many countries have regional departments, decentred from Governmental Ministries 
and enabled with administrative and financial autonomy. These departments, within Europe, 
often apply to European funds, within the communitarian programs in progress. 

They are responsible “to execute, to the level of the respective geographic area, the 
politics of regional development, of environment, of the territory, conservation of nature and 
biodiversity, of sustainable use of the natural resources, of urban requalification, regional 
strategic planning and support to the local autarchies and its associations”33. 

Responsible to sub-fund expertise teams temporarily, towards the regional 
development, these departments might host a collection of interesting researches and 
projects developed for their regions. 

Due to funds restrictions, not all projects developed by the expertise teams are 
effectively taken forward and constructed, but the studies are available and valuable for the 
designer, especially if any of these studies integrates the building in study. 

For example, imagine that a designer would have to develop a rehabilitation design of 
a building located in the small village of São Marcos da Serra, in the interior of Algarve, in 
Portugal. First, he could presume that no information should be available about such a small 
village, and such apparently ‘unimportant’ building. 

 

 
Figure 19 – Typological survey of chimneys, São Marcos da Serra – Portugal34 

Figure 20 – Street overview, in Rua Bernardino Ramos (west), São Marcos da Serra – Portugal35 

Nevertheless, by going to CCDR Algarve (vide Table 158) the designer would discover 
that during 2002-2004, two expertise teams were created and funded by CCDR Algarve to 
develop inventories, analyse and propose revitalization designs for specific urban areas of 
low density (population). Then during 2004-2006, some of those designs were constructed. 
                                                                 
33 CCDR Algarve (2004) CCDR Algarve, Faro: CCDR, available at: http://www.ccdr-
alg.pt/ccr/modules.php?op=modload&name=News&file=article&sid=95  (accessed on 25-04-2006) 
34 Pereira, A. (2003) Internship report, Silves: GTAA barlavento, p. 30 (Portuguese) 
35 Ibidem 
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The two teams were called GTAA sotavento (leeward) and GTAA barlavento 
(windward) and they worked in direct cooperation with the regional department (e.g. CCDR 
Algarve) and the specific municipalities, e.g. Camâra Municipal de Albufeira (vide Table 158). 
These departments enclosed experts from varied fields (multidisciplinary teams).  

As these expertise teams, much more exist in Portugal and in other countries. The 
regional departments, as CCDR in Portugal, normally coordinate their origin and further 
developments. So, dependent on the building region and country, the designer can try to 
discover in the related regional department, if any expertise team has already been, or still is 
working on the building’s environment. 

 SEARCH IN SAFEGUARD INSTITUTIONS 3DI│SL3 

The design process developed in this research is applicable for both listed and unlisted 
heritage buildings. However, safeguard institutions have a considerable amount of 
information available about listed buildings. Therefore, the designer can search if the building 
is listed, and/or if the building is situated in any special area of protection for heritage. 

The General Directorate for the National Buildings and Monuments (DGEMN, 
Portugal), the Portuguese State Institute for Architectonic Heritage (IPPAR), the Government 
Buildings Agency (RGD, The Netherlands) and the Department for the Preservation of 
Monuments and Historic Buildings (RDMZ, The Netherlands), can be valuable sources of 
information for the designer. 

DGEMN has been developing a very useful system called “Architectural Heritage 
Inventory (IPA), an information system assembling data from the Documentary Sources 
program, the Charter of Risk, several interventions and research activities” 36  There the 
designer can have access to every listed building, under DGEMN’s safeguard. 

During the period 2000-2006, IPPAR has developed the Inventory and Digitalization of 
Historic-Cultural Heritage, funded by the Operational Program of Culture (POC), providing 
free access to the city maps of Portugal, where the designer can find references to the listed 
buildings and effective protection areas. 

In addition, the website database Heritage Research offers some general information 
about all listed buildings. Such information is most useful to locate the building regarding the 
urban evolution of the city, and even if the building does not have per se any particular 
classification, the designer can discover that the building belongs to a protection zone with 
several restrictions, dependent on the Municipality. 

RDMZ, in The Netherlands, has also several teams of experts, who give advice and do 
research on the protection and conservation of monuments, in order to disseminate and 
stimulate qualitative interventions. Several other institutions all over Europe have been 
developing similar studies. Contrary to the Portuguese institutions, RDMZ stopped developing 
interventions since 1988, because since then, Municipalities are the responsible entity for 
every intervention in built heritage, listed or unlisted. 

 
 
 
 

                                                                 
36 DGEMN (2001) Risk map, Lisboa: DGEMN, available at: http://www.monumentos.pt (accessed on 16-02-2006) 
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 SEARCH IN SAFEGUARD ASSOCIATIONS 3DI│SL4 

The private safeguard associations can be classified in various scales; international, 
national, regional or local; depending on its effective range of safeguard. For example a 
private association or society might be interested in a specific building typology (e.g. 
watermills, castles) and try to preserve all existing watermills in an international and/or 
national scale. But others can be interested only in the buildings a specific region and/or 
locality. Dependent on their importance within society, they can even work together with the 
safeguard institutions, if some of their ‘buildings’ are suffering intervention. 

 SEARCH IN LIBRARIES AND BOOKSTORES 3DI│SL5 

In specialized libraries, often governmental, and specialized bookstores; the designer 
might find more information, mostly secondary documents. In libraries; books, journals, 
magazines, specific studies, etc.; might be accessible for reproduction or acquisition (in case 
of the specialized bookstores). 

The availability of secondary documents, studying that particular building or 
environment, is mostly dependent on the experts and their subjects of research. These 
studies often provide useful references and expertise assumptions that the designer can 
agree or disagree, but by exposing it publicly in the pre-design report, he will be showing his 
global awareness, regarding the building’s ‘state-of-the-art’. 

In Spain, for example, there are several specialised libraries: the hemeroteca, for 
periodical documentation; the cartoteca, for cartographical documentation; the fototeca for 
photographical documentation. There, the designer can search specifically in each location 
for a certain category of document. 

 SEARCH IN RESEARCH INSTITUTIONS 3DI│SL6 

The research institutions are useful sources of information. Similar to the regional 
departments, where the building’s environment has been surveyed by an expertise team, the 
designer might find there information related to the building and its environment. Research 
institutions can be integrated in Universities or independent and can be public or private. 

The National Laboratory of Civil Engineering (LNEC), in Portugal; and in The 
Netherlands, the Organization for Applied Scientific Research (TNO); are valuable institutions 
on these matters. There are several expert researches available in books, publications, 
conference proceedings, etc. Even if not related to the primary building and its environment, 
the designer can also find existing researches regarding secondary buildings and their 
environments, significance and condition (e.g. pathology classifications, causes, effects and 
suggested treatments). 

 SEARCH IN ENVIRONMENTAL INSTITUTIONS 3DI│SL7 

There are national maps available in the Environmental Institutions, where the 
designer can discover the characteristics of the building’s environment. This information can 
be quite useful, whenever deciding for structural reinforcements in the rehabilitation design; 
because it can give the designer a primary indication of e.g. the soil category and 
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characteristics. The designer can also find there, e.g. insolation maps (direct solar 
exposition), useful for further developments when considering the introduction of renewable 
energy systems with the suitable quantification. 

The designer can search in this category of Institutions for all kind of maps related to 
the environment surveys, both naturals and unnaturals (e.g. temperature, solar radiation, 
precipitation, air humidity, wind, lithography, declivity, hypsometry, soil use, etc.). Those maps 
are normally in national or regional scale; however, they provide a general overview of the 
environment where the building is located. 

 SEARCH IN MILITARY INSTITUTIONS 3DI│SL8 

In National Military Institutions the designer is able to find different dated versions of 
aerial photogrammetry surveys done in the entire national territory, as well as cartographical 
surveys. Most information in military institutions is confidential; however, some information is 
available for the interested public. In possession of several maps and/or photogrammetries, 
the designer can easily track the evolution of the building, intervention after intervention, 
especially if the building experienced volumetric additions along time. 

Some countries have already the national cartography treated digitally and available in 
the internet, so the designer just needs to search. When not available in the military 
institutions, neither on the internet (e.g. Google Earth); the most common location to find such 
digital maps is in the Municipalities. There are also expertise teams working in specialised 
departments that will certainly help the designer and provide him all available documentation. 

 SEARCH IN OTHER SECONDARY LOCATIONS  3DI│SL9 

There are other secondary locations, not earlier referenced in this research, which 
probably the designer can encounter. The referenced secondary locations are information 
resources, generally, for the built environment, and not exclusively for a specific building. 
There are several other locations where primary and secondary documents can be located for 
specific buildings. 

It will mostly depend on the building and the actors involved, however, the designer 
plays a very important role in this sub-stage. He won’t be able to find further information if he 
does not follow the hints given or found unexpectedly, or simply gives up, when no 
documents have been found in the first location. He must persist and follow a methodological 
strategy for his actions. 

Also, time management is a very important issue in design developments. The aims 
should be very clear and effective: to track useful documentation, as much as possible, and in 
the shortest amount of time possible. 
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When inventorying the available documentation, the designer can build an ‘information 

base’ (vide Table 7). There, the designer can register systematically and chronologically his 
actions. Even if initially, it might seem uninteresting and time-consuming, after some designs 
it will be possible for the designer to estimate with precision the time spent on documentary 
research, as well as, the ‘best’ locations. The ‘information base’ comprehends, in total, nine 
fields: 

 
 iaID the inventory actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 location the location where the document was found, 
 document which category of document was found, 
 keyword recognisable keyword(s), 
 information which information was given, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 
  

 
iaID time date location document keyword information useful observations 

01 01:00 2006-02-22 3DI│PL1 - - - - - 
02 02:00 2006-02-23 3DI│PL2 3DI│PD3 map - - - 

Table 7 – The ‘information base’ for the documentary inventory 

The use of the tool available for the 3DI – Pre-Design / Documentary Inventory, at RE-
ARCHITECTURE®, allows the designer to easily structure and search for any of the 
documentary information retrieved, which otherwise would most certainly be kept in a file and 
forgotten; when not considered as extremely important for the design developments, at the 
captured moment. 
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4.3.2.2 3OI – ORAL INVENTORY 
THE TESTIMONIAL PRE-EXISTENCE 

 
The oral inventory intends to collect all verbal information, related to the building and 

its environment. This category of information can be complementary to other information 
inventoried already in the documentary inventory, and can provide useful hints for further 
collection of information, in the physical inventory (vide Chapter 4.3.2.3). 

There are three types of approach which the designer can choose to follow: the 
unstructured, the semi-structured and the structured interview. The major difference 
between these three categories is the degree of structure given to the interview, as well as 
how deep the interviewer is aiming to reach. 

The unstructured interview is the most flexible approach. The interviewer only 
establishes the areas of interest (e.g. keywords), but the discussion of issues and 
conversation guidance is overtaken by the interviewee. This is the only approach where both 
interviewer and interviewee control the interview. 

Unstructured interviews are difficult to plan and control, in terms of time and content, 
but they may also provide unexpected information, e.g. discover among the interviewed 
neighbours, the building constructor’s name and contact. The interviewer can face some 
problems steering the conversation, but he can always return to its areas of interest, 
whenever the interviewee is steering the conversation towards irrelevant aspects. 

There is less flexibility in the semi-structured, if compared with the unstructured 
interview, but more flexibility, if compared with the structured interview. In this approach, a 
pre-determined set of questions steer the interview; however, there is no longer total control 
from the interviewee, neither the interviewer has total control on the answers and the 
category of information delivery. The interviewee controls the length of the answer, as well as 
in its structure and content. 

“It can be difficult to accurately distinguish between unstructured and semi-structured 
interviews, and the criteria for each may appear merely academic. However, there is 
agreement that unstructured interviews are controlled and directed by the interviewee, 
whereas semi-structured interviews have predefined areas of discussion. In the semi-
structured interview the format and ordering of questions are informed by the ongoing 
responses of the interviewee to the questions posed.”37 

According to Frey and Oishi (1995), a structured interview, is “a purposeful 
conversation in which one person asks prepared questions [interviewer] and another answers 
them [interviewee].”38 Without margin for spontaneous questions, the structured interview has 
predetermined questions, strongly structured and standardized. Due to its inherent 
controllability, such interviews can be subject of predictability and timetabled with quite a 
strong precision. Unlike the other interview approaches, the structured interview provides 
easier frameworks for further analysis. 

 
 

                                                                 
37 Wilkinson, D. & Birmingham, P. (2003) Using Research Instruments: A Toolkit for Researchers, London: 
Routledge, p. 45 
38 Frey, J. H. & Oishi, S.M. (1995) How to conduct interviews by telephone and in person, London: Sage 
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Normally supported by a written questionnaire, the interviewer reads and the 
interviewee answers the questions, without possible variation. The interviewer can record the 
answers on the questionnaire form, having a questionnaire form for each interviewee, or he 
can record the interviewee’s answers with a voice and/or image recorder, and use just one 
standard questionnaire form. 

“In structured interviews the respondent is asked a series of pre-established questions, 
with preset response categories. There is little room for variation in response, though 
open-ended questions may sometimes be used. All respondents receive the same 
questions in the same order, delivered in a standardized manner. Flexibility and 
variation are minimized, while standardization is maximised.”39 

 unstructured semi-structured structured 

controlling the 
interview 

interviewee (questions 
and answers) 

interviewer (questions) 
and interviewee 

(answers) 
interviewer (questions 

and answers) 

interviewer skills need need needless 
broad and inconstant clear and standard clear and standard 

time uncontrolled time controlled time controlled questions 
flexible inflexible inflexible 

interviewee 
dependent 

interviewee 
dependent quick and easy 

time uncontrolled time uncontrolled time controlled 
flexible flexible inflexible 

high 
interviewer bias 

medium 
interviewer bias 

low 
interviewer bias  

rich information 
obtained in open-
ended interviews 

rich information 
obtained in open-
ended interviews 

poor information 
obtained 

(validity problem) 
incomparable          

and ‘fictional’ data 
(reliability problem) 

incomparable          
and ‘factual’ data 

comparable           
and 'factual' data 

answers 

limited data to the 
areas of interest 

limited data to the 
questions 

limited data to the 
answers range 

answers analysis 
and/or decoding difficult interviewee 

dependent  easy 

Table 8 – The advantages and disadvantages of the three interview approaches 

Table 8 describes the advantages and disadvantages of the three interviews 
approaches, earlier explained. The designer only has to consider them seriously and 
determine his own method and/or way of capturing the information. Also, the designer can 
use e.g. questionnaires, checklists, notes, photographs, video records, voice records, etc. 

 

                                                                 
39 Punch, K. E. (2005) Introduction to social research: quantitative and qualitative approaches, London: Sage, p. 170 
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The inventoried verbal information can refer to the building’s past (e.g. memories of 
earlier times), present (e.g. general impressions), or future (e.g. aims and expectations). The 
designer can find very useful information, leading the designer to further information sources. 
The universe of verbal information can be infinite; however, the information sources are 
mostly the same as the ones in the documentary inventory. 

4.3.2.2.1 THE ACTORS 
The ‘humans’, or human environment (4.3.3.1.1), encloses two categories of actors, 

which should be considered in the oral inventory. First, the humans directly related to the 
building process, denominated as primary actors. And second, the ‘humans’ that can be 
affiliated to the building, but not in a direct position to influence the decisions taken, during its 
building process. These last ‘humans’ are denominated secondary actors. 

Both primary and secondary actors enclose three social groups: the leaders, the 
constituents and the experts. With their particular priorities and aims; overlaps and conflicts 
may often occur among social groups, especially when their range of aims totally differs and 
collides. Inversely, sometimes they can follow the same ideological road, combining forces in 
order to achieve goals, agreeing in particular choices for action, etc. 

 LEADERS 
Leaders are every social actor or institution, in the most various sectors of guidance; 

either religious, monarchic, military, estate or even private; as long as they manage, conduct, 
and/or take decisions, towards existing buildings, that can influence the living and judgment of 
a considerable group of people. Enabled of taking decisions that go towards and/or against 
constitutional, democratic and ethical rules; leaders have power enough to provide security 
and a wide range of influence over several other fundamental concerns. This can be clearly 
understood, if the designer compares the leaders with the other two social groups; even if in 
some historic moments, constituents have rebelled against their leaders and fought for their 
believes.40 

 EXPERTS 
More dispassionate of management and economics than the leaders, experts have 

already showed experience and tradition when dealing with heritage buildings. Considered as 
individuals with a high degree of skills and/or knowledge; these specialists can be e.g. 
historians, archaeologists, architects, engineers, consultants, project managers, contractors, 
workmen, etc. Even if they all integrate the same social group, each of them has a particular 
perception of the reality of built heritage. Historians and archaeologists have always been 
much more conservative than architects and engineers. The first ones normally admire 
history and their remnants; while the second ones look further on spatiality, aesthetics, 
functionality, technology, etc.41 

                                                                 
40 Pereira, A. (2005) The Ecological cult of heritage, in Wittbrodt, E., Afflet, W. (Eds.) Heritage of technology, Gdansk 
outlook 4, Gdansk: Gdansk University of Technology, p. 245-252 
41 Ibidem 
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    code description   

3OI│PR1 constituents: promoters   

3OI│PR2 constituents: occupiers, users  external 
assessors 

promoters, 
property 
owners 

occupiers, 
users 

3OI│PR3 experts: designers  

3OI│PR4 experts: consultants, managers  

3OI│PR5 experts: contractors, builders  municipal 
assessors 

(OTHER) 
PRIMARY 
ACTORS 

designers 

3OI│PR6 experts: workmen, artisans  

3OI│PR7 leaders: municipal assessors  

3OI│PR8 leaders: external assessors  

 

workmen, 
artisans 

contractors, 
builders 

consultants, 
managers 

3OI│PR9 other primary actors  

PR
IM

AR
Y 

AC
TO

RS
 

        

Table 9 – The primary actors 

 CONSTITUENTS 
Constituents are all common members of society that can be connected to the 

building, e.g. as neighbours, owners, as users, visitors, etc. They represent the actors that 
can play an important role, regarding the survival of the building, however, on an individual 
basis. Among time, constituents have not been taken into consideration in design 
developments. But actually, during the last centuries, they have been the main actors 
regarding the unlisted buildings, often neglected by leaders and experts. They have been the 
ones responsible for using; preserving, adding and demolishing, amongst many other 
interventions; the buildings this research considers as built heritage.42 

Table 9 categorizes the primary actors. Respectively, PR1 refers to promoters, 
property owners; PR2 refers to occupiers, users; PR3 refers to designers; PR4 refers to 
consultants, managers; PR5 refers to contractors; PR6 refers to workmen; PR7 refers to 
municipal assessors; PR8 refers to external assessors and PR9 refers to other primary 
actors, not earlier referenced. 

 INTERVIEW PROMOTERS, PROPERTY OWNERS 3OI│PR1 

Within the constituents’ social group, promoters are the actors that promote financially 
the rehabilitation intervention. They can be owners, but they can also be leaders. In urban 
rehabilitation interventions it is common to verify an expertise team, hired by e.g. the regional 
departments and/or municipalities, specifically to develop the rehabilitation designs. 

                                                                 
42 Pereira, A. (2005) The Ecological cult of heritage, in Wittbrodt, E., Afflet, W. (Eds.) Heritage of technology, Gdansk 
outlook 4, Gdansk: Gdansk University of Technology, p. 245-252 
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Those institutions are the effective promoters and responsible for the rehabilitation 
interventions, even if the owners are also involved and have the right to state their aims. The 
owners are consequently the person or persons that own the building, target of intervention. 

When interviewing the promoter and/or owner, the designer can encounter very useful 
information. Their answers can be related to the building and its lifespan, helping the designer 
on his analysis stage. However, the designer should be very alert, because even if the 
information is building-irrelevant, it can denunciate how the promoters and/or property owners 
effectively perceive the building and its environment. Their perceptions can differ from the 
designer’s perception, but they will certainly become very useful, in further sub-stages. 

 INTERVIEW OCCUPIERS, USERS 3OI│PR2 

“User: Person, animal or object which a building is designed to accommodate.”43 

Within the constituents’ social group, users are the actors that use the building, with 
considerably frequency, scaled according to the building function. They can either be 
common users (e.g. actors that use the building for a specific period), or users which are 
owners as well. The designer should be very aware of this dual possibility, since most 
common users do not deal with the building as the users which are also owners do. 

Generally, common users are more unconcerned, and argument that the building is 
neither their property, nor responsibility. Instead, the users that are also owners, have their 
ownership added to their user behaviour. They know they are the ones responsible for the 
building, and that it is their task to intervene periodically, whenever scheduled or necessary. 
The users have also fundamental information the designer might use, in further sub-stages. 

They are the actors that interact with the building, on a daily basis. They know exactly 
what is degraded, what functional spaces are useful, which of them present anomalies, etc. 
Even if the users are changing with the rehabilitation intervention, it could be very interesting, 
as well as useful for the designer, to interview the previous users. Among other issues, he 
would be able to easily identify the strengths and/or weaknesses of the building. 

 INTERVIEW DESIGNERS 3OI│PR3 

Within the experts’ social group, designers are the actors that designed the building 
construction and/or intervention designs. Depending on the building lifespan, the designer 
might be able to contact the original designer(s), when intervening in ‘younger’ buildings. 
However, in ‘older’ buildings, the designer might be able to contact only the designer(s) from 
the last interventions. 

Not always architects were the only designers. Still in Portugal, a design by an official 
architect is only obligatory for buildings with more than four floors high and within safeguard 
protection areas, decreed by the government. 44  Also, the designer might encounter that 
besides the prime architect the design team can also include other architects, interior 
designers, landscape designers, civil engineers, cost engineers (or quantity surveyors), 
mechanical engineers, electrical engineers, structural engineers, etc. 
                                                                 
43 BSI (1984) ISO 6241:1984, Performance standards in building – Principles for their preparation and factors to be 
considered, London: British Standards Institution, p. 1 
44 Ministério das Obras Públicas (1973) Decreto-Lei n. 73/73, Lisboa: Diário da República, available at: 
http://www.diramb.gov.pt/data/basedoc/TXT_LN_4834_1_0001.htm  (accessed on 28-04-2006) (Portuguese) 
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It is advisable to have contact with all this unlike experts, because each of them might 
add fundamental information regarding their own perception and experience about the 
building’s construction and/or interventions. Sometimes, constituents have been the building 
construction or interventions designers, contractors, workmen, etc. In such cases, there are 
normally no technical drawings available. So, the interview will be fundamental for the 
designer to discover more about the building and understand his perception as creator. 

 INTERVIEW CONSULTANTS, MANAGERS 3OI│PR4 

Within the experts’ social group, consultants are the actors that provide expert advice 
to the design team, in a specific domain or expertise area. In the last decades, there has 
been a considerable progression in the creation of professional specializations. For example, 
a consultant specialised in building pathology can support the designer, when developing the 
condition survey; in diagnosing the pathology existent in the building. They will definitely 
know, in their field of specialization, which were the problems earlier designers had to deal in 
the building, the ones they solved and the ones they postponed. 

The managers are also within the experts’ social group, and normally they are also 
designers, but specialized in project management. They deal and interact with all actors 
involved in the building process, trying to maintain consistency between their different aims 
and perceptions. Consultants and managers are more common to find in bigger projects, 
where more capital is involved and the building process is more complex. In smaller building 
constructions and interventions, the promoters and property owners do not see consultancy 
or management as priority. In such cases the designer (e.g. architect) ends up performing as 
designer, consultant and manager. 

 INTERVIEW CONTRACTORS, BUILDERS 3OI│PR5 

Within the experts’ social group, contractors (legal term for builders) are the actors, 
who; during the construction and/or intervention stages; agreed contractually with the 
promoter(s) and/or property owner(s), to furnish for a specified price and time, a certain 
labour, product, equipment, associated services, etc. 

They need to be properly licensed by the respective authorities, but this ´labouring 
certification’ can differ from country to country. They can be responsible for their own 
employees (workmen, artisans) or they can oversee sub-contractors. Sub-contractors are 
mostly smaller ‘specialised’ companies that deal with specific tasks in the building, e.g. 
plasterers, electricians, carpenters, etc. 

When interviewing the contractors, the designer should keep in mind that, even if they 
are experts, they may not have the same terminology as the designers, the consultants or the 
managers. However, they were the ones supervising and executing all construction and/or 
intervention activities, and might even know more about the building’s effective status, than 
the designers of the construction and/or previous interventions. 

Even if it would save resources (human, economic, material, time, etc), not all 
designers are hired to develop the detailed designs as well, or to supervise qualitatively the 
construction and/or intervention stage. So, in such cases; the contractor is a fundamental key 
of information. The designer, when interviewing him, can discover more about the building 
details and execution decisions. 
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 INTERVIEW WORKMEN, ARTISANS 3OI│PR6 

Within the experts’ social group, workmen are the actors, who actually constructed or 
intervened in the building. Also named as artisans or craftsmen, they are naturally skilled for 
manual works. They use specific tools and equipment, dependent on their particular activities; 
to better perform their art of building. 

Depending on the building, its construction and/or intervention periods, location, etc; 
the designer might discover two different categories of workmen. There are specialised 
workmen, who are very experienced in their art of building and have been working for many 
years in the construction industry. But there are also unprofessional workmen, especially 
emigrants, who do not have specialised education for the activities they are performing. In 
those cases, the designer will have difficulties in communicating and probably little useful 
information will be retrieved from an interview. 

When dealing with the first case, the designer can learn considerably more. Practically 
in extinction, these workmen are living sources of knowledge, which passed from generation 
to generation. The designer can best locate the workmen via the contractor and point for an 
interview. Sometimes, workman and contractor can even be the same person, depending on 
the scale of the building. They will be very useful for the designer, especially, to identify with 
accuracy the building techniques and materials. 

 INTERVIEW MUNICIPAL ASSESSORS 3OI│PR7 

Within the leaders’ social group, the municipal assessors are the actors who assess 
the building design, in the name of the municipal authorities, and determine if a building can 
be built, or an intervention can take place. Unfortunately for the designer, most building 
interventions do not require municipal assessment, especially if the building has no 
classification (or takes part of no safeguard list). So, the designer might find difficulties to 
discover official registers of interventions, in their building files. 

Normally, the municipal assessors are also architects and engineers, but specialized in 
project assessments. Working for the municipalities, they are responsible to verify if the 
projects proposed respect all the regulation, legislation, master plans, etc. They have the 
power to approve or reprove, suggest corrections, ask for external assessments, etc. 

When the designer discovers in the documentary inventory that the building in question 
has a building file in the municipality, he can also try to discover if within the municipal 
department any of the assessors still remembers anything about the building process. 
Especially in cases of controversy, the building tends to become part of the municipal 
department history for eternity. As so, when less expected useful information can emerge. It 
can be information related to the building, or to other primary actors, initially not encountered. 

 INTERVIEW EXTERNAL ASSESSORS 3OI│PR8 

Within the leaders’ social group, the external assessors are the actors who assess the 
building design, together with the municipal assessors, and determine if in their perspective, a 
building can be built, or an intervention can take place. Especially in buildings with a 
safeguard classification(s), it is common to find safeguard institutions and/or associations 
among the external assessors. 
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They are asked to verify if the intervention proposed denigrates the cultural value of 
the building. There are several degrees of classifications (e.g. national, municipal), so also 
the way safeguard institutions look at an intervention in a national monument might also not 
be the same way they look at an intervention in buildings of ‘municipal interest’. 

Another external assessor might be the Fire Protection department. They assess the 
designs regarding their fire resistance and/or safety, according to the national regulations, 
and verify all irregularities. In some countries, one might find assessors to certify the building 
regarding its accessibility level for handicapped people. 

The external assessors ‘team’ will depend on the country and municipality; but 
normally they exist. It might be interesting for the designer to discover their own perception 
and experience. They might have valuable information that will definitely help the designer to 
discover more about the building, e.g. discrepancies between earlier designs and the 
building. 

 INTERVIEW OTHER PRIMARY ACTORS 3OI│PR9 

There are other primary actors, not earlier referenced in this research, which the 
designer probably might encounter. It will all depend on the building and its environment. The 
referenced primary actors are normally ‘living’ information and/or knowledge resources.  

The primary actors had or still have direct responsibilities in the building process, so 
there should be available more information then the one documented and already inventoried 
by the designer. The aims should be very clear and effective: to track the available primary 
actors’, to interview them and capture useful information as much as possible, and in the 
shortest amount of time. 

 
Table 10 categorizes the secondary actors. Respectively, SA1 refers to neighbours; 

SA2 refers to visitors; SA3 refers to heritage associates; SA6 refers to other constituents; 
SA7 refers to other experts; SA8 refers to other leaders and SA9 refers to all other primary 
actors, not earlier referenced. 

 INTERVIEW NEIGHBOURS 3OI│SR1 

Within the constituents’ social group, neighbours are the actors that do not necessarily 
use or visit the building, but that have daily contact with the building in their quotidian. They 
are part of the environment of the building, whether they appreciate it or not. When 
performing interviews in the building’s environment, the designer might have to deal with two 
categories of neighbours. 

They can either be common neighbours, not interested in the building. Those ones 
often did not even notice the building before the designer had mentioned it, in the interview. 
But, they can also be interested neighbours, with a specific opinion about the building. They 
might remember interesting periods in the building process, e.g. when it was built, when the 
owners changed, etc. These interviews will allow the designer to identify how neighbours 
globally perceive the building and provide reliable evidences, which can be used in further 
surveys (e.g. social value). 
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    code description   

3OI│SR1 constituents: neighbours   

3OI│SR2 constituents: visitors  other 
leaders neighbours visitors 

3OI│SR3 constituents: heritage assoc.  

3OI│SR4 -  

3OI│SR5 -  other 
experts 

(OTHER) 
SECONDARY 

ACTORS 
heritage 

associates 
3OI│SR6 other constituents  

3OI│SR7 other experts  

3OI│SR8 other leaders  

SECONDARY ACTORS other 
constituents - - 

3OI│SR9 other secondary actors  

 

        

Table 10 – The secondary actors 

 INTERVIEW VISITORS 3OI│SR2 

Within the constituents’ social group, visitors are the actors that do use and/or visit the 
building; but, on a low frequency basis. They are also part of the building’s environment, but 
only when they come in and visit the building. Like with the neighbours, when performing 
interviews in the building’s environment, the designer might have to deal with two categories 
of visitors. 

They can either be unrelated visitors, interested only in what the building can supply 
and/or contains (e.g. common visitors in a recreational facility). But, they can also be related 
visitors, with a specific opinion about the building and their primary actors (e.g. family visitors 
in a residential facility). When frequent related visitors, they might also remember interesting 
periods in the building process, and/or know more about this building’s category (e.g. cultural 
tourists). 

These interviews will allow the designer to identify how visitors globally perceive the 
building. Especially on public buildings, this can be an important action, the designer will 
certainly profit. 

 INTERVIEW HERITAGE ASSOCIATES 3OI│SR3 

Within the constituent’s social group, heritage associates are the actors interested in 
the safeguard of heritage buildings (built heritage). As common society members, their only 
aim is to contribute, together with other adherents, for the preservation and safeguard of built 
heritage. As already referenced earlier, heritage associations can either be concerned about 
built heritage generally, or they can also be interested in specific building categories, or 
environments (e.g. Abandoned Lisbon, regarding the abandoned buildings in Lisbon, 
Portugal). 
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They are similar to safeguard institutions on their general aims, but they do not have 
the same juridical power to block an intervention or economic power to fund interventions. If 
the designer has a building that somehow is part of their list of buildings, they might have 
more information, and many years of experience dealing with similar buildings. The designer 
has nothing to loose, only to gain with their information. 

 INTERVIEW OTHER CONSTITUENTS 3OI│SR6 

With the constituent’s social group, there are certainly other secondary actors, not 
earlier referenced in this research, which probably the designer might encounter. It will all 
depend on the building and its environment. The designer should be very alert when 
inventorying. Not always, the earlier referenced actors, primary and secondary, are available 
for interviews, and sometimes other constituents can unexpectedly supply very useful 
information, e.g. old neighbours, visitors, etc. 

 INTERVIEW OTHER EXPERTS 3OI│SR7 

Not always, the earlier referenced actors, primary and secondary, are available for 
interviews and sometimes there might happen that other experts can unexpectedly supply 
very useful information, e.g. experts from research institutions, municipal departments, 
regional departments, etc. It will again, be dependent on the building and its environment; 
however, there are certainly other secondary actors, not earlier referenced in this research 
from the expert’s social group, which probably the designer might encounter. 

 INTERVIEW OTHER LEADERS 3OI│SR8 

When unable to access the leaders, once involved with the building and environment, 
there are certainly other leaders, to which the designer can attend and that have not been 
earlier referenced in this research. Other leaders can unexpectedly supply very useful 
information, e.g. local authorities, regional authorities, etc from which the designer can 
retrieve considerable amount of information. It is very important to not forget the leaders 
involved with secondary buildings and environments (similar buildings). 

 INTERVIEW OTHER SECONDARY ACTORS 3OI│SR9 

There are certainly other secondary actors, not earlier referenced in this research, 
which probably the designer might encounter. Not always, the earlier referenced secondary 
actors are available and sometimes other secondary actors can unexpectedly supply very 
useful information. It will again, depend on the building and respective environment. The 
designer just needs to be very alert to catch in-between the lines of the other actors, possible 
unexpected secondary actors. 
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3OI 
tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

 
 
 
 
 
 
When inventorying verbal information, the designer can build an ‘information base’ 

(vide Table 11), similarly to the one built for the documentary inventory (vide Table 7). There, 
the designer can register systematically and chronologically his actions. Even if initially, it 
might seem uninteresting and time-consuming, after some designs it is possible to estimate 
with precision the time spent, as well as, the ‘best’ questions to ask, for similar designs. The 
‘information base’ comprehends, in total, nine fields: 

 
 iaID the inventory actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 location the location where the actor was found, 
 actor which actor supplied the information, 
 keyword recognisable keyword(s), 
 information which information was given, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
iaID time date location actor keyword information useful observations 

01 01:00 2006-02-22 3OI│PL1 - - - - - 
02 02:00 2006-02-23 3OI│PL2 - - - - - 

Table 11 – The ‘information base’ for the oral inventory 

The use of the tool available for the 3OI – Pre-Design / Oral Inventory, at RE-
ARCHITECTURE®, allows the designer to easily structure and search for any of the oral 
information retrieved, which otherwise would most certainly be kept in the designer’s memory 
or forgotten; when not considered as extremely important for the design developments, at the 
captured moment. 
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4.3.2.3 3PI – PHYSICAL INVENTORY 
THE SENSIBLE PRE-EXISTENCE 

“The term ‘building’ is used in one sense to refer to the physical material and building 
components, in all their diversity, which go together to make building systems. In 
primitive society, building material is little more than the earth, rock, and vegetation, 
but in developed societies, raw material is worked upon and modified to provide new 
characteristics for complex and imaginative constructions. In this particular and 
specific sense, building as a system refers to the physical fabric as such.”45 

The building and its environment are true sources of factual information. The 
building’s substance naturally provides all necessary building information; however, there is 
much more it can actually provide. The designer might find, e.g. building inscriptions. Those 
can contain dates, names of primary actors, etc. 

 

 
Figure 21 – Stone edged door inscription, Paderne – Portugal (2003) 

Figure 22 – Earlier painting layers visible through the last painting layer lacunas, Pernes – Portugal 
(2002) 

The date inscription, found in the stone edged door of a residential building, in Paderne 
– Portugal (vide Figure 21), referred the building’s construction date; but sometimes, dates 
can also refer to earlier interventions. To be certain and able to state with precision the date’s 
meaning, the designer needs to first compare the information collected in the physical 
inventory with the ones collected in the documentary and oral inventories. But that is a task 
for the next sub-stage (synthesis). Now, the designer only needs to collect all information 
available in the building. 

 “Care has to be taken with such inscriptions, however to ensure that they are 
accurate. One cannot be certain, for example, that a later owner did not add an 
inscription or that it dates more than a specific phase of development.”46 

 
 
 

                                                                 
45 Martin, B. (1971) Standards and building, London: RIBA Publications, p. 74 
46 Noy, E. A. & Douglas, J. (2005) Building surveys and reports, Oxford: Blackwell Science, p. 25 
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Also other categories of information might be available, e.g. evidences from earlier 
stages of the building process. Figure 22 illustrates a building, in Pernes – Portugal, where 
original information, regarding the building’s colour, was visible through the lacunas of the last 
finishing layer. Even if not possible for the designer to estimate in situ the exact period (only 
possible with further lab tests), this colour was the façade’s colour in an earlier period, and 
the designer is able to photograph and register its effective colour. 

All information available in the building must be observed, registered and later 
analyzed, so that in the successive stage, the designer can develop his synthesis accurately. 
The physical inventory encloses several aspects, which are directly related to all the 
information one can retrieve, whenever possible, from the primary building(s). 

Whenever the primary building is impossible to reach, a secondary building (or 
secondary buildings) can be the solution for capturing information. They are not going to be 
affected by the designer’s decisions, but they might have fundamental related information, 
due to their similarity regarding the primary building. The secondary building can be found in 
the same environment - primary environment or in a similar environment – secondary 
environment.  

 

 
Figure 23 – Residential buildings, Eindhoven – The Netherlands (2006) 

Figure 24 – Residential buildings, Apeldoorn – The Netherlands (2006) 

Figure 23 and Figure 24 are two different neighbourhoods in The Netherlands. One is 
located close to the city centre of Eindhoven, while the other is located in the cosy village of 
Ugchelen, in the surroundings of the city of Apeldoorn. Even if different, the two building 
neighbourhoods have several similarities. Such similarities are not typical from post war 
construction periods, nor from social housing. They are just product of master plans of 
urbanization, which sometimes are implemented similarly in several cities. 

For example, the ‘space boxes’ are modern residential facilities for students, built by 
the current generation, located at both Eindhoven University of Technology (vide Figure 25) 
and Delft University of Technology (Figure 26). Secondary buildings may be totally similar to 
the primary building, but it can also be partially similar; in its forms, components and 
materials. 

The responsible factor for those similarities may be various. Within the natural and built 
environment many factors can be responsible for building similarities (e.g. availability of 
resources, master plan policies). 
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Figure 25 – Space boxes in TU/e, Eindhoven – The Netherlands (2006) 

Figure 26 – Space boxes in TUD, Delft – The Netherlands (2005)47 

Time can also contribute for building similarities, because every specific period has its 
regent cultural values, technological developments and style or discourse. Consequently, the 
human environment will choose to build and/or intervene, valuing specific cultural values in 
detriment of others, and will choose for a particular building existence. 

As earlier mentioned, the designer should, in this sub-stage, record all information 
available in the primary building and its environment, in order to produce an accurate and 
precise physical inventory. Mostly oriented towards the building substance: forms, 
components and materials; the physical inventory intends to capture all available information, 
which can be collected from the building itself, without further interpretation and reasoning. 

There are several ways of capturing information. Noy and Douglas (2005) suggested 
some basic instruments: several lengths of steel tape (2m, 30m), code 3 sheet, bricklayer’s 
level and straight edge, tracing paper sketch, telescopic aluminium ladder, old clothes, builder 
safety helmet, photo camera (preferably digital), binoculars, compass, electric torch, etc.48  

The designer can also make use of checklists, notebooks, film camera, etc. But when 
deciding to use a pre-determined checklist; in order to remember all the important information 
that should be collected; the designer should be aware that extra information might emerge. 
Therefore, the checklist should be flexible enough to embrace all information collected, both 
predicted and unpredicted. 

 
 
 
 
 
 
 
 
 
 

                                                                 
47 Unknown author (2005) Spacebox, in Moco Loco, available at: http://mocoloco.com/archives/000821.php 
(accessed on 11-09-2006) 
48 Noy, E. A. & Douglas, J. (2005) Building surveys and reports, Oxford: Blackwell Science, p. 32 
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4.3.2.3.1 THE SUBSTANCES 
“Other philosophers before him [Empedocles] had tried to show that the primordial 
substance had to be either water as nature’s ‘roots’. Thales and Anaximenes had 
pointed out that water and air were essential elements in the physical world. The 
Greeks believed that fire was also essential. They observed, for example the 
importance of the sun to all living things, and they also knew that both animals and 
humans have body heat.”49 

To better understand the concept substance, the designer needs to go back in time, 
and plunge into the History of Philosophy till the Empedocles era (c. 490-430 B.C.). He 
believed that nature consisted of fours “roots”: earth, air, fire and water. These were the true 
substance of everything, each, with its own proportion and combination. 

Accordingly, love and strife were the two natural forces, responsible for the ‘mixture’. 
Love would bind and strife would separate the four elements. Empedocles has distinguished 
substance from force, defined today as different elements and various natural forces. 

Democritus (c. 460-370 B.C.) alleged that like Lego blocks, every substance (vegetal, 
animal or human), when dead or disintegrated, would see its atoms dispersed and available 
for reuse again. Today’s scientists have discovered that, even the atom is a composition of 
elemental particles: protons, neutrons, and electrons. He did not believe that no force or soul 
intervened in the natural process. Accordingly, even the soul was made of soul atoms. 

Both Empedocles and Democritus alerted for two distinctive realities: the reality that 
flows and the reality that never changes (‘roots’ or ‘atoms’). Just as the pre-Socratics, Plato 
(428-347 B.C.) agreed with such ideas, but gave to it a new approach. 

“Plato believed that everything tangible in nature ‘flows’. So there are no ‘substances’ 
that do not dissolve. Absolutely everything that belongs to the ‘material  world’ is made 
of a material that time can erode, but everything is made after a timeless ‘mold’ or 
‘form’ that is eternal and immutable.”50 

Plato defended that there was no true knowledge for anything in constant state of 
change. Accordingly, the world of the senses would only capture incomplete knowledge and 
inexact conceptions through our senses, because nothing is permanent. Inversely, the world 
of ideas could in fact reach true knowledge, because things would not be perceived by the 
senses, but by our reason. Only ideas or forms were considered eternal and immutable.  

The Myth of the Cave, found in Plato’s dialogue The Republic, clearly reflects his 
philosophy. The cave symbolises the world of the senses and the act of escaping from it 
symbolises the transition to the real word, the world of ideas, where there is proper (utopian) 
knowledge. 

Aristotle (384 – 322 B.C.) was, for almost twenty years, pupil of Plato. While Plato was 
more focused on his world of ideas, Aristotle was most interested in Plato’s world of senses 
and the changes of nature, known today as natural processes. He defended that “all our 
thoughts and ideas have come into our consciousness through what we have heard and 
seen. But we also have an innate power of reason.”51 

                                                                 
49 Gaarder, J. (1996) Sophie’s World: A novel about the history of philosophy, New York: Berkley, p. 37 
50 Ibidem, p. 83 
51 Ibidem, p. 108 
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With no innate ideas as Plato held; Aristotle defended the innate reason as empty until 
individuals start sensing and ordering their impressions / perceptions into its various 
categories and subcategories. Accordingly, reality consisted in the following ten categories: 
substance, quantity, quality, relation, place, time, situation, condition, action and passion. 

Substance is the primary category and the others are their virtues, “arranged according 
to the order of questions we would ask in gaining knowledge of an object.”52 Substances 
included individual substances (e.g. church) and their classes (e.g. building). A church is a 
building; a church is not just some quality of a building. 

“The Greek word which Aristotle used – ‘ousia’ – and which is traditionally translated 
‘substance' has none of the suggestions that the Latin etymology of ‘substance’ 
provides, but has additional suggestions of its own, particularly a connexion with 
being.”53 

For Aristotle, the substance regarded the thing’s being and form regarded its specific 
physical characteristics; the essence of the thing, a composite of form and matter. Form is no 
longer Plato’s transcendental form; but it is the particular structure of each substance and 
matter is its material, a particular combination of earth, air, water, and fire. 

 

 
four roots                                                                                                                            forms 
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four roots materials elements components parts forms 

ex
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air, fire, 
water, earth glass window 

glazing window south façade envelope 

Table 12 – The building substances   

Every change in nature was considered by Aristotle as an effective substantial 
transformation. He defined four main causes for natural processes to happen: the material 
(what something is made of – the matter out of which the artefact is made); the formal (what 
something is essentially – the plan or blueprint of what is intended to be constructed); the 
efficient (what brought it into being – the agent which makes or causes the artefact to be 
made); and the final cause (what its function is – the reason why the artefact is built). 

 
 
 

                                                                 
52 Unknown author (2005) Aristotle (384-322 BCE): General Introduction, The Internet Encyclopedia of Philosophy, 
available at: http://www.utm.edu/research/iep/a/aristotl.htm (accessed on 02-03-2006) 
53 Ayers, M. R. (1998) Substance, in Craig, E. (1998) Routledge Encyclopedia of Philosophy – London: Routledge, p. 
205, available at: http://www.formalontology.it/substance.htm (accessed on 23-09-2006) 
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Table 12 presents the progression of the building substance, from the Aristotelian ‘four 
roots’ – air, fire, water and earth – till the building forms. It is a progression where form and 
immateriality are inversely proportional. The more the four roots get form, shape and 
meaning; the less it is identified as ‘four roots’. Inversely, the more the form gets de-
fragmented; the more it reaches its primary stage, as ‘four roots’. 

Even if the other possibilities (four roots, elements and parts) are also interesting 
scales, within the building substance, this research has chosen to focus on its most 
representative scales of perception. Those are the forms, components and materials. 
Consequently, the designer should try to find physical information, in these three 
perspectives. 

There are also primary and secondary forms, components and materials; however, 
only the primary forms, components and materials are available in the building, and are 
possible to be inventoried. The secondary forms, components and materials are perceived 
by the designer, only when reasoning and surveying the inventoried information; so they will 
only be explained in the synthesis sub-stage (4.3.3.3.1). 

 FORMS 
The formal perception of the building substances 
 
When perceiving the building through its forms, the designer should inventory several 

formal factors, which inevitably denounce the spatial planning of the building and necessary 
areas for each function in question. The formal structure of a building is mostly related to its 
original function and respective spatial relations. However, depending on how many times the 
building was intervened, within time, the building can denunciate several forms; added and 
subtracted among time, related to the introduced uses. 

The formal factors to consider, within a building, were denominated as primary forms. 
They comprehend all formal factors that do not require the designer’s reasoning. Table 13 
categorizes the primary forms, within the building substance. 

Respectively, PF1 refers to the building’s position (point), PF2 refers to its degrees of 
freedom, PF3 refers to its dimension (line), PF4 refers to its geometry (space, geometry), PF5 
refers to its space (volume), PF6 refers to its motion (evolution), PF7 refers to its time 
(physical change), PF8 refers to its orientation and PF9 refers to all other primary forms. 

 TRACE POSITION 3PI│PF1 

“A point is the most rudimentary element from the plastic language; it is static and 
contains in itself forces that interact with the surrounding space.”54 

As soon as the designer arrives in the building’s environment, he will be able to identify 
the position of the building in its environment, just as if the building would be no more than a 
point in the environment. Normally, a point is considered as an abstraction; but, in this case, 
the point is factually the position of the building, identifiable by its Cartesian coordinates 
(X,Y,Z). Table 15 describes the different positions a designer can identify, to accurately 
classify the building in relation to its respective environment. 

                                                                 
54 Meirelles, F. (1994) Oficina de Artes, Porto: Porto Editora, p. 47 (Portuguese) 
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    code description   

3PI│PF1 position  

3PI│PF2 degrees of freedom  orientation position  degrees of 
freedom  

3PI│PF3 dimension  

3PI│PF4 geometry  

3PI│PF5 space  time   
(OTHER) 
PRIMARY 
FORMS 

dimension  

3PI│PF6 motion  

3PI│PF7 time  

3PI│PF8 orientation  

 

motion space geometry  

3PI│PF9 other primary forms  

PR
IM

AR
Y 

FO
RM

S 

      

Table 13 – The primary forms 

Respectively, PO1 refers to the detached positions; PO2 refers to uni-connected 
positions, PO3 refers to the bi-connected positions; PO4 refers to the tri-connected positions; 
PO5 refers to the quadri-connected positions, PO6 refers to the penta-connected positions, 
PO7 refers to the sexi-connected position and PO9 refers to all other positions, not covered 
by the earlier categories. 

Table 14 till Table 21 present the universe of the building positions, developed in this 
research. The detached category (D0:D6) refers to the positions, where the building is not 
physically connected to any secondary building. The uni-connected category (U0:U5) refers 
to the positions, where the building is physically connected, in one axis, to a secondary 
building or buildings (vide Table 16). 

 

 
Table 14 – The universe of the building positions, detached (PO1) 

The bi-connected category (B0:B4) refers to the positions, where the building is 
physically connected, in two axes, to a secondary building or buildings (vide Table 17). The 
tri-connected category (T0:T3) refers to the positions, where the building is physically 
connected, in three axes, to a secondary building or buildings (vide Table 18). 
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    code description   

PF1│PO1 detached  

PF1│PO2 uni-connected  - detached uni-
connected 

PF1│PO3 bi-connected  

PF1│PO4 tri-connected  

PF1│PO5 quadri-connected  sexi-  
connected 

(OTHER) 
POSITIONS 

bi- 
connected  

PF1│PO6 penta-connected  

PF1│PO7 sexi-connected  

PF1│PO8 -  

POSITIONS 

penta-
connected 

quadri-
connected 

tri-
connected  

PF1│PO9 other positions  

 

        

Table 15 – The building positions in its environment 

 
Table 16 – The universe of the building positions, uni-connected (PO2) 

 
Table 17 – The universe of the building positions, bi-connected (PO3) 

The quadri-connected category (Q0:Q2) refers to the positions, where the building is 
physically connected, in four axes, to a secondary building or buildings (vide Table 19). The 
penta-connected category (P0:P1) refers to the positions, where the building is physically 
connected, in five axes, to a secondary building or buildings (vide Table 20). And finally, the 
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sexi-connected (S0) refers to the position, where the building is physically connected, in six 
axes, to a secondary building or buildings (vide Table 21). 
 

 
Table 18 – The universe of the building positions, tri-connected (PO4) 

 
Table 19 – The universe of the building positions, quadri-connected (PO5) 

 
Table 20 – The universe of the building positions, penta-connected (PO6) 

 
Table 21 – The universe of the building positions, sexi-connected (PO7) 
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 TRACE DEGREES OF FREEDOM 3PI│PF2 

“As the movement along each of the three axes is independent of each other and 
independent of the rotation about any of these axes, the motion indeed has six 
degrees of freedom.”55 

Related to the building position, the (six) degrees of freedom regard the degree of 
action in the three dimensional space, namely the ability of the building to enable external 
changes, as volumetric additions. These actions regard the ability to expand forward (+x), 
backward (-x), up (+z), down (-z), left (+y) and right (-y). 

 
code no axis axis 1 axes 2 axes 3 axes 4 axes 5 axes 6 

PF1│PO1 0% 16% 33% 50% 66% 83% 100% 
PF1│PO2 0% 16% 33% 50% 66% 83%  
PF1│PO3 0% 16% 33% 50% 66%   
PF1│PO4 0% 16% 33% 50%    
PF1│PO5 0% 16% 33%     
PF1│PO6 0% 16%      
PF1│PO7 0%       

Table 22 – The degrees of freedom in the building positions 

Table 22 summarises the degrees of freedom available in each building position. 
Logically, when the building has no free axes (i.e. when the building is sexi-connected), there 
is no degree of freedom. Respectively, the building with one axis, available for additions, has 
a degree of 16% freedom; with two axes, a degree of 33%; with three axes, a degree of 50%; 
with four axes, a degree of 66% and with five axes, a degree of 83%. The last option, when 
the building has six axes, available for additions, the degree of freedom is 100%. 

 TRACE DIMENSION 3PI│PF3 

“When the point moves by the influence of an external force, the line is created. The 
line is the trace of a point in movement, or a sequence of points, thus, it is more 
dynamic than the point, because it results from a gesture or an action against one 
base. With her we describe the appearance of things, and, as the point, possess 
expressive capacities which depend from its: length, width, position, orientation, etc.”56  

The designer can inventory and trace the building dimensions (one dimension, 1D), 
through the building lines. They can be straight, curved, accessible, inaccessible, etc. It will all 
depend on the building. The designer can measure the building substance’s length (X), 
particularly used to determine how long the building forms are. The length is also used on 
tracking distances, within the building circulation, when tracking the user’s flows. 

                                                                 
55 Unknown author (2006) 6 Degrees of Freedom,  Wikipedia: The Free Encyclopedia, available at: 
http://en.wikipedia.org/w/index.php?title=6_Degrees_of_Freedom&oldid=38025842  (accessed on 01-03-2006) 
56 Meirelles, F. (1994) Oficina de Artes, Porto: Porto Editora, p. 47 (Portuguese) 
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The designer can measure the building substance’s width (or breadth), particularly 
used to determine lateral distances, e.g. wall’s thickness. An object's width (Y) is normally 
less than its length. Based on these measures the designer is able to develop all building 
plans. For designing the building elevations and sections, the designer still needs the third 
measurement vector, the building substance’s height (Z). As acknowledged, height 
measurements regard vertical distances. 

“Today, the introduction of advanced technologies, notably those of digital computing 
and optoelectronics, had changes the practice of surveying both land and buildings, 
allowing high standards of dimensional accuracy to become readily available. (…) 
Electromagnetic distance measurement (EDM) systems can provide indirect linear 
measurements with accuracies of ± 2 mm, ± 2 ppm.”57 

Dependent on the design budget; there are fully-equipped offices, with sophisticated 
instruments (GPS, laser, etc.); to whom the designer can assign the measurement inventory. 
However if he needs to do it himself, the designer will find modern instruments available on 
the market, (e.g. theodolite). When no instruments are available, he can also execute it 
manually. There is a very simple and old measurement technique, called triangulation; where 
the designer discovers the effective location of a specific point, through the related distances 
to two other points, evolving a virtual triangulation. 

Imagine that the designer has to measure and draw an old building with no 
perpendicular walls (vide Figure 27). He needs to go through a slow process of selecting 
three points at each time. The designer must start by measuring the distance between the 
two opposite corners of the room (A and B) and measure the distance between them and the 
third in-between corner. Both distances AC and BC will meet in one specific point and that is 
the geometric position of the third corner (C), just as if the designer has been using a 
traditional compass. 

 

 
Figure 27 – Old measurement technique 

The use of photographic based recording methods58 can facilitate, later in the surveys, 
the capture of measures from locations of difficult accessibility or complex geometry 
(architectural photogrammetry). For unreachable measurements, there are also modern 
equipments, suitable for in-situ tests e.g. internal details of roofs, walls, foundations, etc.  

                                                                 
57 Swallow, P. et al. (2004) Measurement and recording of historic buildings, 2nd ed., Shaftesbury: DonheaD, p. 5 
58 Ibidem, p. 5 
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According to Noy and Douglas (2005) “photographs can be of great help when setting 
out elevations, particularly those containing ornamental stonework and elaborate joinery 
details”.59 

“There was since the classical belief in measurable proportion and analogy between 
anatomy and art. The parts of the human body provided the measurements for 
architecture, sculpture and painting. The concept was known as the canon of 
Polyclitus, and it survived in three medical texts by Galen and in Pliny’s natural history. 
Its statement in Vitruvius’s De architectura decisively influenced renaissance art.”60 

Earlier buildings would see their dimensions shaped by the size human beings or by 
human measures (e.g. finger, palm, foot, head, etc.). Now, depending on the country, the unit 
of measurement for the inventory of building dimensions might either be the Metric system 
(centimetres) or the English system (inches). So, it can be a true challenge to further surveys 
(vide 3CS) and discover, in fact, if the building had any special dimensional unit beyond the 
current measurement systems. 

 TRACE GEOMETRY 3PI│PF4 

The designer can inventory and trace the building geometry (two dimension, 2D), 
through the building shapes and surfaces. Generally defined as a branch of mathematics 
which deals with shapes, geometry is within all combinations of more than two points, 
unaligned. Therefore, the designer should try to discover, within the building forms, the pure 
“Euclidean geometry [that] deals with simple plane and solid figures.”61 

When tracing the building’s dimension, the designer will inevitably start identifying all 
inherent geometrical forms that structure the building, e.g. triangles, squares, rectangles, 
circles, etc. The building forms can be either pure or a combination of different geometrical 
forms. The designer can register the building geometry in plans, elevations and sections. 

The unit of measurement for the inventory of the building geometry is similar to the 
dimension’s systems. However, in the previous guideline, the designer was dealing with 
perimeters and now he is dealing with areas and square meters (within the metric system). 
There are different categories of areas the designer can encounter (vide Table 23). The areas 
terminology might differ from country to country, but British standard no. BS7641:1993 was 
adopted in this research. 

BS7641:1993 defines nine different area categories: “covered area [AR1]; total floor 
area [AR2]; intra-muros area [AR3]; net floor area [AR4]; area of structural elements [AR5]; 
useable area (main usable area, subsidiary usable area) [AR6]; services area [AR7]; 
circulation area [AR8]; building envelope area (underside of the building, external wall area 
below the ground level, external wall area above the ground level, roof area) [AR5]”62. AR9 
regards other area categories, not referenced earlier. 
 

                                                                 
59 Noy, E. A. & Douglas, J. (2005) Building surveys and reports, Oxford: Blackwell Science, p. 32 
60 Boyle, M. (1998) Senses of Touch: Human Dignity and Deformity from Michelangelo to Calvin, Leiden: Brill 
Academic Pub., p. 86 
61 Philip (2005) Geometry, World Encyclopedia: Oxford Reference Online, Oxford University Press, available at: 
http://www.oxfordreference.com/views/ENTRY.html?subview=Main&entry=t105.e4582 (accessed on 01-05-2006) 
62 BSI (1993) BS7641:1993, Performance standards in building, Definition and calculation of area and space 
indicators, London: British Standards Institution, p. 7 
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    code description   

PF4│AR1 covered area  

PF4│AR2 total floor area  circulation 
area 

covered 
area 

total floor 
area 

PF4│AR3 intra-muros area  

PF4│AR4 net floor area  

PF4│AR5 built area: structure, etc  services 
area 

(OTHER) 
AREAS 

intra-muros 
area  

PF4│AR6 usable area  

PF4│AR7 services area  

PF4│AR8 circulation area  

 

usable 
area 

built 
area 

net floor 
area 

PF4│AR9 other areas  

AR
EA

S 

        

Table 23 – The building areas 

The inventory of these areas will be very useful for the designer, in further surveys, but 
some of them will only be possible to determine with precision, when combining all 
information from the physical inventory, in the synthesis sub-stage. 

 TRACE SPACE 3PI│PF5 

There are two basic diversions on the definition of space. The designer, as 
simultaneously artist and scientist, can perfectly deal and work with both of them. As an artist, 
the designer perceives the void and qualifies its essence, while as a scientist he measures 
and quantifies its appearance. The designer can use all four senses for capturing the building 
spatiality, sight, hearing, touch and smell. 

“…space seized by imagination cannot remain indifferent space to the measuring and 
thought of the surveyor. It is to be experienced, not in its positiveness, but with all the 
bias of imagination…”63 

The definition of space intrigued already the Pythagoreans, who identified air with the 
void, i.e. space. Lucretius also formulated nature’s foundation in two things: “there are bodies 
and there is void in which these bodies are placed through which they moved about.”64 
Aristotle disagreed with the Pythagoreans and also with Plato. He defined space as “the limit 
of the surrounding body towards what is surrounded”.65 

 

                                                                 
63 Bachelard, G. (1983) La poétique de l’espace, Paris: Presses universitaires de France, p. 17 
64 Jammer, M. (1993) Concepts of Space, New York: Dover publications, p. 12 
65 Unknown author (2005) Aristotle (384-322 BCE): General Introduction, The Internet Encyclopedia of Philosophy, 
available at: http://www.utm.edu/research/iep/a/aristotl.htm  (accessed on 02-03-2006) 
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    code description   

PF5│VO1 gv, enclosed (covered)  

PF5│VO2 gv, non enclosed (covered)  
nv, above 
circulation 

area 

gv, 
enclosed 
(covered) 

gv, 
non enclosed 

(covered) 
PF5│VO3 gv, enclosed (uncovered)  

PF5│VO4 nv, ab. net area floor  

PF5│VO5 nv, ab. intra-muros area  
nv,  above 
services 

area 
(OTHER) 

VOLUMES 
gv,  

enclosed 
(uncovered) 

PF5│VO6 nv, ab. usable area  

PF5│VO7 nv, ab. services area  

PF5│VO8 nv, ab. circulation area  

VOLUMES 

nv, above 
usable 

area 

nv, above 
intra-muros 

area 

nv,  
above 

net area floor 
PF5│VO9 other volumes  

 

        

Table 24 – The building volumes 

The designer can easy inventory and trace the building’s space. It is the art of 
measurement, capturing scientifically the void enclosed within the building’s physical reality 
(three dimension, 3D), which varies according to its dimensions and geometries. The unit of 
measurement for the inventory of the building space is similar to the geometry’s systems. 

“In fact, for the architect the space or the gap between the ground, walls and ceiling is 
not nothingness, quite the contrary: the very reason for his activity is to create the 
hollow in order to contain. He will give it a concrete to offer that hospitality and relative 
freedom of movement which people require.”66 

When tracing special qualities and characteristics, the designer will also deal with 
volumes and cubic meters (within the metric system). For this purpose, BS7641:1993 was 
again adopted in this research. BS7641:1993 defines two main different volume categories: 
the gross volume (gv) and the net volume (nv). Within each category, the designer might find 
several other volume sub-categories (vide Table 24). 

With the gross volume the designer can find the volume enclosed and covered on all 
sides; not enclosed up to their full height on all sides, but which are covered volume; and 
enclosed by components, but which are not covered volumes. Then, with net volume he can 
find above the net area floor volume, above the intra-muros area volume, above the usable 
area volume, above the services area volume, and above the circulation area volume.67 

 
 

                                                                 
66 Von Meiss, P. (1992), Elements of Architecture: From Form to Place, London: E&FN Spon, p. 101 
67 BSI (1993) BS7641:1993, Performance standards in building, Definition and calculation of area and space 
indicators, London: British Standards Institution, p. 7 
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 TRACE MOTION 3PI│PF6 

Motion is defined as the process of alteration of the ´four roots´ into form. According to 
Aristotle, there are four kinds of motion: First, the motion which affects the formal substance, 
especially in its beginning and ending; second, the motion that brings change in the formal 
quality; third, the motion that brings change in the formal quantity; and fourth, the motion 
which brings change of place, or location to the building forms.68 

When inventorying physically an existent building, oriented towards its form, the 
designer can trace evidences of motion, within these four categories. Buildings suffer several 
formal changes along the years, either by natural ageing, or by the influence of its 
environment. There might be more or less evidences, depending on the building construction 
or earlier interventions, and their degree of intrusiveness. The designer can find formal 
evidences of the construction or of earlier interventions, and track its effective evolution. 

During the synthesis stage, all identified motion evidences will be effectively verified. 
Such evidences might represent motion changes, but they can also have other meanings. For 
example, a line in the wall could represent that the building was once only one storey, while 
now it is two stories high. However, it can also simply mean that construction stopped and re-
started again, after a considerable period of time, among other reasons. 

 TRACE TIME 3PI│PF7 

Time is defined as the “indefinite continued progress of existence and events in the 
past, present, and future, regarded as a whole”69. Time is the measure of motion. Similar to 
some earlier factors, time can also be measured and tracked, e.g. centuries, decades, years, 
months, days. There are buildings, especially older ones that passed already through 
different generations. Therefore, as an accumulation of different time layers, it might be 
visible and clear for the designer, which forms are exactly from each time layer. 

“Time is often referred to as the "fourth dimension". It is, in essence, one way to 
measure physical change. It is perceived differently from the three spatial dimensions 
in that there is only one of it, and that movement seems to occur at a fixed rate and in 
one direction.”70 

The designer can develop probabilistically, several graphs and sketches, presenting 
the different forms, from the different times. Those sketches might seam idealistic at the 
beginning, but further, in the synthesis sub-stage all that information can be useful and easily 
verified. The designer can also compare it with all information retrieved from both 
documentary and oral inventory. Then, he can check if either he was right or wrong on his 
premonitions. 

                                                                 
68 Unknown author (2005) Aristotle (384-322 BCE): General Introduction, The Internet Encyclopedia of Philosophy, 
available at: http://www.utm.edu/research/iep/a/aristotl.htm (accessed on 02-03-2006) 
69 Soanes, C. & Stevenson, A. (2004) Time, The Concise Oxford English Dictionary, Oxford Reference Online, 
Oxford: Oxford University Press, available at: 
http://www.oxfordreference.com/views/ENTRY.html?subview=Main&entry=t23.e58463 (accessed on 04-05-2006) 
70 Unknown author (2006) Time, Wikipedia: The Free Encyclopedia, available at: 
http://en.wikipedia.org/wiki/Dimension#Time (accessed on 04-05-2006) 
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 TRACE ORIENTATION 3PI│PF8 

“Orientation will also influence the way in which the building responds to the site’s 
climate.”71 

“It was significant in church architecture, where the altars were usually sited to the 
east. Churches arranged with the chancel not to the east are nevertheless described 
as though orientated correctly (liturgical orientation).”72 

The orientation regards the positioning of the building’s forms towards the directions of 
the compass: north, northwest, west, southwest, south, southeast, east and northeast. Later 
on, this might help the designer determining several important aspects regarding the relation 
between the building and its environment. For example, the designer can survey the solar 
trajectory, from rising till setting, in summer and winter; the wind circulation, frequent and 
seasonal wind’s direction, etc. 

“There will also be natural property in using an eastern light for bedrooms and libraries, 
a western light in winter for baths and winter apartments, and a northern light for 
picture galleries and other places in which a steady light is needed; for that quarter of 
the sky grows neither light nor dark with the course of the sun, but remains steady and 
unshifting all day long.”73 

Not only religious buildings, but also many other buildings are oriented towards a 
specific compass direction, with a specific reason. Already in Vitruvius’ masterpiece, The ten 
books on architecture, orientation was a fundamental parameter in the art of building. He has 
even related specific functions to specific compass’ directions. 

In the building, when inventorying formal orientation, the designer won’t be able to 
perceive all intentions, but to register all directions and initial prognostics. Later on, those 
intentions, if existent, will certainly emerge. The designer’s inventoried information can be 
regarding the building, or only regarding specific rooms. When visiting the building, the 
designer should register his first impression regarding the intentional orientations. By making 
use of the compass, he can easily identify the formal orientation of every building space. 

 TRACE OTHER PRIMARY FORMS 3PI│PF9 

There are certainly other formal aspects the designer can retrieve from the building, 
without further reasoning. It has all to do with the experience of the designer and his personal 
methods of developing physical inventories. The earlier eight primary forms are fundamental 
factors for the physical inventory, but they might not be the only ones. 

A strong recommendation would be to use all four senses when perceiving the building 
substance globally, independent from predefined strategies or considerations. Not everything 
is perceived through sight. A compromise among all senses and several other inventory 
measurements must be made in order to achieve higher results. 

                                                                 
71 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 45 
72  Stevens, J. (1999) Orientation, A dictionary of Architecture, Oxford Reference Online, Oxford: Oxford University 
Press, available at: http://www.oxfordreference.com/views/ENTRY.html?subview=Main&entry=t1.e3249 (accessed 
on 04-05-2006) 
73 Morgan, M. H. (1960) Vitruvius: The ten books on Architecture, New York: Dover Publications, p. 15 
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 COMPONENTS 
The compositional perception of the building substances 

“Component: Product manufactured as a distinct unit to serve a specific function (or 
functions).”74 

When perceiving the building’s substance through its components, the designer should 
now inventory its universe of components and their characteristics. At this stage, the designer 
perceives the building through the decomposition of the building forms. The primary 
components’ characteristics are similar to the primary forms; however, now the scale of 
detail increases, and the designer needs to inventory component by component. 

“The simplest form of building components, components parts, are very simple unit 
products such as nails, screws, nuts and bolts, bricks, blocks, tiles, and pipes. 
Component sub-assemblies are more complex articles such as taps, ironmongery and 
panels. Components assemblies are still more complex, such as windows, door-sets, 
stair-fights, and simple equipment for cooking, heating, lighting, and fire protection. 
Component composite assemblies are highly complex products, such as plumbing 
heart-unit.”75 

A building component is normally produced separately and serves a specific function, 
e.g. window. Later on, in the construction or intervention stage all components are 
assembled. Table 25 categorizes the primary components, within the building substance. 
Respectively, PC1 refers to the position, PC2 refers to the degrees of freedom, PC3 refers to 
the dimension, PC4 refers to the geometry, PC5 refers to the space, PC6 refers to the 
motion, PC7 refers to the time, PC8 refers to the category and PC9 refers to the other primary 
components. 

 TRACE POSITION 3PI│PC1 

The designer can identify, within the building, the position of each building component, 
as he did earlier for the primary forms (vide 3PI│PF1). The designer can individualise them in 
two main groups: the external layout, named generally as envelope; and the internal layout, 
named generally as infill.76  

Often, this differentiation immediately signifies envelope = skin + structure (Brand, 
1994) and infill = infill, especially, when dealing with built heritage from the last century.77 
However in some old buildings skin and space plan are synonym of structure and do not 
follow the lifetime expectancy of thirty years, but much more than 300 years, varying 
according to the building environment, inherent cultural values and individual features. 

 
 

                                                                 
74 BSI (1984) ISO 6241:1984, Performance standards in building – Principles for their preparation and factors to be 
considered, London: British Standards Institution, p. 2 
75 Martin, B. (1971) Standards and building, London: RIBA Publications, p. 78 
76 Pereira, A. et al. (2005) Innovating built heritage: adapt the past to the future, in (2005) The 2005 World 
sustainable building conference, Tokyo: CIB 
77 Brand, S. (1994) How buildings learn: What happens after they’re built, New York: Viking Press, p. 13 
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    code description   

3PI│PC1 position  

3PI│PC2 degrees of freedom  category position degrees of 
freedom 

3PI│PC3 dimension  

3PI│PC4 geometry  

3PI│PC5 space  time 
(OTHER) 
PRIMARY 

COMPONENTS 
dimension 

3PI│PC6 motion   

3PI│PC7 time  

3PI│PC8 category  

PRIMARY COMPONENTS motion space geometry 

3PI│PC9 other primary components  

 

        

Table 25 – The primary components 

The differentiation, envelope versus infill can be very important especially for later 
surveys. For example, when surveying the building condition, and identifying the causes for 
the inventoried anomalies; an anomaly, with the same visual appearance, inventoried in a 
similar building component, can have different causes, depending on its position. Also when 
surveying the lifespan of a building component, the components located in the envelope from 
the same category tend to last less than the components located in the infill. 

Within the building envelope and infill, the designer can also individualise a specific 
location of a component: front (+x), back (-x), left (+y), right (-y), up (+z) and down (-z). It is 
only a matter of determining the location of the axis origin (0,0,0) and provide a coordinate for 
each building component. 

When the building has more than two floors, it is also frequent to find a vertical position 
code related to the floor number. Such identification, will allow the designer to have specific 
coordinates not only for the building components; but for all plans, sections and elevations. 

 TRACE DEGREES OF FREEDOM 3PI│PC2 

If earlier, in the primary forms, the degrees of freedom regarded the building within its 
environment (vide 3PI│PF2). Here, in the primary components the degrees of freedom refer 
specifically to the component within its building. Similarly, the component can also be 
positioned: detached (PO1), uni-connected (PO2), bi-connected (PO3), tri-connected (PO4), 
quadri-connected (PO5), penta-connected (PO6), sexi-connected (PO7) or in any other 
position (PO9), not covered by the earlier categories. 

Also the designer should be alert to the method used to connect components to their 
adjoining components. For example, if a component is totally attached to other components 
(sexi-connected) its degree of freedom is zero, and further decisions, e.g. to subtract that 
element in the simulation sub-stage would mean demolition of the surrounding components 
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as well. Inversely, if the components are uni- or bi- connected, they might allow more freedom 
to the designer, in future developments. 

Thus, in this guideline the designer is advised to code all building components 
available, regarding their effective degree of freedom (vide Table 26); already when 
developing the physical inventory, within the building’s environment. 

 
code no axis axis 1 axes 2 axes 3 axes 4 axes 5 axes 6 

PC1│PO1 0% 16% 33% 50% 66% 83% 100% 
PC1│PO2 0% 16% 33% 50% 66% 83%  
PC1│PO3 0% 16% 33% 50% 66%   
PC1│PO4 0% 16% 33% 50%    
PC1│PO5 0% 16% 33%     
PC1│PO6 0% 16%      
PC1│PO7 0%       

Table 26 – The degrees of freedom in the component positions 

There is also another important aspect regarding the degrees of freedom of a 
component, and that is its category of joints (or connections). Hermans (1995) reinforced the 
importance of considering the components connections together with the components 
characteristics, defining a building component as a package, “including its connections 
charged with package and connection requirements”78 

“Joint: A connection between two components, which are shaped to fit each other, or 
fastened or sealed by another material such as adhesive or weld (C).  In brickwork and 
blockwork a joint is the mortar (usually 10 mm thick) between adjacent bricks or 
blocks, the bed joints, perpends, and wall joints, or the method of surfacing the mortar 
by jointing. In carpentry and joinery, many intricate shapes have been used to form 
corners (angle points) and for lengthening or widening a piece of timber (see BS1186). 
Pipes and fittings mostly have some form of spigot-and-socket joint, made strong or 
kept from leaking by joint rings, solvent welding, or capillary jointing, or with a screwed 
union. Metal sheets can be joined by folding the edges to make a seam.”79  

Accordingly, within the component, connections had the following characteristics: 
composition, form, dimensions and direction. The degrees of freedom, earlier defined, are 
also considered by Hermans but more through the perspective of the dimensional 
characteristics for component’s connections. 

She identified the importance of considering “the number of packages connected and 
the number of dimensions of those connected packages influences the capacity of a 
connection to cope with differences in expansion of each of the connected packages and 
increases the rate of difficulty for realizing a tight connection.”80 

                                                                 
78 Hermans, M. (1995) Deterioration characteristics of building components: a data collecting model to support 
performance management, Eindhoven: Technische Universiteit Eindhoven, p. 54 
79 MacLean, J. H. & Scott, J. S. (1993) The Penguin dictionary of building, London: Penguin books, p. 250 
80 Ibidem, p. 93 
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When determining the symbols for the different dimensions81, Hermans accurately 
referred to one, two and three dimensional connections; however, the symbols used make it 
unclear to determine if she was already considering the six or only three axes of dimensional 
connections or only three. 

 TRACE DIMENSION 3PI│PC3 

When tracing the component’s dimension (m), the designer needs to follow the same 
method, as he used to trace formal dimensions (vide 3PI│PF3). Consequently, the scale of 
detail increases and the designer needs to focus, individually, on each building component. 

A component, as already referenced earlier, is sometimes one single element 
connected to other elements; but it can be an assemblage of elements. Therefore it is 
important to identify the global dimension of the component, as a whole, but also of its joints 
and component parts (elements). 

Later on, during the surveys, the designer will be able to overview the entire building 
and identify the exact number of similar components (or parts) connected; their proportions, 
components parts versus joints, etc. (Hermans, 1995) However, now the designer is only 
advised to inventory, within the building, and register every component dimension, including 
component parts and joints. 

 TRACE GEOMETRY 3PI│PC4 

When tracing the component’s geometry (m2), the designer needs to follow the same 
method, as he used to trace formal geometries (vide 3PI│PF4). Again, the scale of detail 
increases and the designer needs to focus, individually, on each building component. It is 
very important to identify the global geometry of the component, as a whole, but also of its 
different parts (elements) and joints. 

Within the elements inventory the designer might find interesting shapes. Later, in the 
design stage, this inventory will allow the designer to simulate the use of elements assessed 
in high condition, which could be dismantled from obsolete components. The joints have big 
importance in such matters, because they can facilitate or difficult the reprocess of the 
elements. Joints can have also different shapes and directions, e.g. vertical, horizontal, and 
leading into and out of the building (Hermans, 1995). 

During the surveys (synthesis sub-stage), the designer will be able to overview the 
entire building and identify components (or parts) with similar geometries. Now the designer is 
only advised to inventory, within the building, and register every component’s geometry. Also, 
the calculation of global areas, regarding specific categories of the respective components 
can be further developed based on the measurements taken. 

 TRACE SPACE 3PI│PC5 

When tracing the space (m3) of the components, the designer needs to follow the 
same method, as he used to trace formal spaces (vide 3PI│PF5). Consequently, the scale of 

                                                                 
81 Hermans, M. (1995) Deterioration characteristics of building components: a data collecting model to support 
performance management, Eindhoven: Technische Universiteit Eindhoven, p. 94 
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detail increases and the designer needs to focus, individually, on each building component 
space. It is very important to identify the global space of the component, as a whole, but also 
of its componential parts (elements) and joints. 

During the surveys (synthesis sub-stage), the designer will be able to overview the 
entire building and identify components (or parts) with similar spaces. Now, he is only advised 
to inventory, within the building, and register every component’s space. Also, the calculation 
of global volumes, regarding specific categories of the respective components can be further 
developed based on the measurements taken. 

 TRACE MOTION 3PI│PC6 

When inventorying physically an existent building, oriented towards its components, 
the designer can trace evidences of motion, within its four categories (vide 3PI│PF6). Earlier, 
in the formal motion the designer would trace evidences of formal changes along time 
(spatial). Now, the designer should identify the componential changes along time. 

When dealing with the anomalies of the components, the designer does not need to 
identify the exact anomaly terminology, nor its degree. But, whenever traced an anomaly 
during the many visits to the building; the designer should take all possible notes and 
photographs to support later researches. All information retrieved from the physical inventory, 
as long as accurate, will be very useful. It will support the designer to determine with precision 
all building anomalies, within the building condition survey (synthesis sub-stage). 

The designer can register the locations of the building where more anomalies can be 
found, nominating them as risk areas. There are several anomalies that are easily identifiable, 
but it is always better to identify them later with accuracy. For example, there are areas where 
the building’s overload can be more recognizable than others. Also there might be old 
structures within the building, which are undercalculated or reduced during the construction 
stage. Photographs are very useful in this point, because then the designer can make further 
surveys and identify the cause for those weight dissonances. 

There is a very basic instrument the designer can use to detect deformation, in 
horizontal surfaces, even if not measurable. He can take a simple marble in his pocket, and 
use it to check if the marble tends to move, when immobilised. Especially in old buildings, 
with wooden structures, the designer might find considerable deformation evidences. 
Nevertheless not all represent risk for the building or its users. Some deformations are just 
consequence of time, and the building has already learned to live with it. 

 TRACE TIME 3PI│PC7 

When tracing the time of the components, the designer should trace the motion 
changes and try to determine the different periods and generations that used the building. 
Naturally, he cannot determine immediately and precisely, during the physical inventory, the 
exact age of each component (vide 3PI│PF7). Not even when the component has an 
inscription date, the designer should take precipitate conclusions. 

The designer needs to check first with the other two inventories, if in reality that date 
refers to the construction or to a intervention date; and consequently, if all components added 
to the building at that specific moment have the same age. Modern technology and inventory 
instruments also allow the designer to determine the origin of specific building components; 
however except for some cases of in-situ tests, that normally require sampling and lab tests. 
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    code description   

(1-) substructure  

(2-) structure, primary elements  loose furniture, 
equipment substructure 

structure, 
primary 

elements  
(3-) structure, secondary elements  

(4-) structure, finishes  

(5-) services, piped  fittings 
EXTERNAL, 

OTHER 
ELEMENTS 

structure, 
secondary 
elements 

(6-) services, electrical  

(7-) fittings  

(8-) loose furniture, equipment  

CI/SFB TABLE 1 

services, 
electrical 

services, 
piped  

structure, 
finishes 

(9-) external, other elements  

 

        

Table 27 – The table 1 of CI/SfB construction indexing 

Sometimes, in older buildings with several interventions, the designer can easily 
identify the ‘younger’ and the ‘older’. There can also be older areas, with some ‘younger’ 
components added and vice versa. Its recognition facility will depend from building to building.  

Especially in buildings where construction and intervention periods have had many 
years in between, the designer should be able to easily identify and group the building’s 
remainings according to their different time periods, since the original construction and the 
consecutive additions. There are several hints that might lead the designer through the 
identification of specific time periods, e.g. style or discourse, technologies, materials, etc. 

 TRACE CATEGORIES 3PI│PC8 

When inventorying physically an existent building, oriented towards its components, 
the designer can trace the different available component’s category. Some components are 
easily identifiable in the category list, however, some others need to be partially identified, 
especially if the component has different elements and materials combined. Then, the 
designer has to trace both components parts (elements) and their joints. 

The designer can identify the category of each component and/or element, based on 
the CI/SfB table 1 – regarding the building systems82. The table 1 of CI/SfB construction 
indexing (vide Table 27) presents the following structure: (0-) as system buildings; (1-) as 
sub-structure; (2-) as structure, primary elements; (3-) as structure, secondary elements; (4-) 
as structure, finishes; (5-) as services, piped; (6-) as services, electrical; (7-) as fittings; (8-) 
as loose furniture, equipment; and (9-) as external works, other elements. 

 
 

                                                                 
82 Ray-Jones, A. & Clegg, D. (1991) CI/SfB construction indexing manual 1976, London: RIBA Publications, p. 20-21 
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    code description   

PC8|JO1 apart, fixing joint  

PC8|JO2 apart, filling joint  penetrating 
joint 

fixing 
joint 

filling 
joint  

PC8|JO3 apart, sealant joint  

PC8|JO4 apart, adjustment joint  

PC8|JO5 connected, point joint  plane 
joint 

(OTHER) 
JOINTS 

sealant 
joint 

PC8|JO6 connected, line joint  

PC8|JO7 connected, plane joint  

PC8|JO8 connected, penetrating joint  

 

line 
joint 

point 
joint 

adjustment 
joint 

PC8|JO9 other joints  

JO
IN

TS
 

        

Table 28 – The component’s joints 

There are also other complementary tables that are structured from table 1 of CI/SfB 
construction indexing. They have the aim to support the designer, when specifying and 
categorizing with accuracy all building elements inventoried in the physical inventory.  
Regarding the category of joints, Hermans (1995) has defined, within the connections, 
relevant characteristics: the composition, packages connected and means of connection 
used, as well as, their connection forms. 

Table 28 presents the connection (joints) categories. They were structured according 
to their degree of connectability. When two components are physically apart, but connected 
(jointed) by a third connector (jointing), the designer can trace either fixing (JO1), filling (JO2), 
sealant (JO3), adjustment (JO4) joints. When the two components are connected they can 
either have point (JO5), line (JO6), plane (JO7) or penetrating (JO8) joints. JO9 refers to all 
other joints, or a combination of the early referenced ones. 

 TRACE OTHER PRIMARY COMPONENTS 3PI│PC9 

There are certainly other componential aspects the designer can retrieve from the 
building, without further reasoning. The designer is the one determining based on his 
experience and personal methods of developing physical inventories, what to do more, as 
well as, what to do less. The earlier eight primary components are fundamental factors for the 
physical inventory, but they might not be the only ones. 
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 MATERIALS 
The material perception of the building substances 

 

“The raw materials of building, considered as the source of building material are of 
mineral, vegetable or animal origin and may be used to produce processed materials 
for use within the construction industry. These processed materials may be produced 
in section form, usually as a result of continuous production operations, to give 
sectional materials which include bars, tubes, joists, sheets, wires, and wire cable.” 83 

When perceiving the building’s substance through its materials, the designer should 
inventory, the existent universe of materials and its characteristics. At this stage, the designer 
perceives the building through the decomposition of the building components into its 
materiality. He may not identify exactly the accurate specification of the material, e.g. the 
category of concrete, but he can certainly distinguish concrete from glass. 

Table 29 categorizes the primary materials within the building substance. Respectively, 
PM1 refers to the colour of the material; PM2 refers to the transparency, opacity of the 
material; PM3 refers to the texture of the material; PM4 refers to the odour of the material; 
PM5 refers to the sound of the material, PM6 refers to the motion of the material, PM7 refers 
to the time of the material and PM8 refers to the category of the material; and PM9 refers to 
the other primary materials, not covered by the earlier characteristics. 

 “The human eye, in particular, the retina – its fundamental part, is what allows us to 
have the sensation of colours. When we look for a natural element and affirm, that is 
red, this is due to the ability of that element to absorb a certain quantity of light and 
reflect another quantity of light corresponding to the red colour. This was only possible, 
due to the presence of light, because light is colour, as Newton demonstrated.” 84 

When developing the physical inventory, the designer will be able to identify the 
different colours of the different materials. There are primary, secondary and tertiary colours. 
The main difference between them is that secondary colours are obtained when mixing two 
primary colours, and primary colours are independent, within the ternary system. 

The primary colours are yellow, red and blue. Tertiary colours are not part of the 
chromatic circle; however, they are obtained when mixing three primary colours, or one 
primary colour and one opposite secondary colour. Nowadays, there are standard 
identification methods the designer can use to identify with accuracy the colours he has 
inventoried in the building. 

In older buildings, the designer can even identify different colours in the same 
component, representing different times and several interventions (vide Figure 22). With the 
technologies currently available, e.g. digital cameras and professional image-editing 
programs, the colour inventory is a much easier task than in the past. 

 
 
 
 
 

                                                                 
83 Martin, B. (1971) Standards and building, London: RIBA Publications, p. 78 
84 Meirelles, F. (1994) Oficina de Artes, Porto: Porto Editora, p. 50 (Portuguese) 
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    code description   

3PI│PM1 colour  

3PI│PM2 transparency  category colour trans-
parency 

3PI│PM3 texture  

3PI│PM4 odour  

3PI│PM5 sound  time 
(OTHER) 
PRIMARY 

MATERIALS 
texture 

3PI│PM6 motion  

3PI│PM7 time  

3PI│PM8 category  

 

motion sound odour 

3PI│PM9 other primary materials  

PR
IM

AR
Y 

MA
TE

RI
AL

S 

        

Table 29 – The primary materials 

 TRACE COLOURS 3PI│PM1 

Nowadays, there are sophisticated instruments that can trace in situ the identification 
of the colours and respective standard codes. However, when not accessible, the designer 
can also trace the colours from the photographs, later in the synthesis sub-stage. When 
willing, he has information enough to develop coloured plans, elevations and sections. When 
the building experienced several interventions, it is even possible, for the designer, to develop 
several series of drawings exposing the time evolution of the building, regarding its different 
colours. 

Some designers even simulate the building tri-dimensionally, with informatics’ 
programs (e.g. 3D Studio). Such simulations are very successful in report meetings and 
public presentations, but normally they are not used as base to work, in future design 
developments. 

But, they should not be fundamental within the design process, as long as the designer 
visited the building personally and the bi-dimensional drawings are comprehensive enough. 
This advice goes especially for those designers, who complain of tight schedules. The tri-
dimensional models can represent many hours of work only for presentation purposes. Those 
same hours could be better used, within the pre-design stage, on surveying and accessing 
the building. 

 TRACE TRANSPARENCY 3PI│PM2 

The designer can trace the transparency of the material, through visual inspection. 
Transparency is defined as the property that allows the light to pass through the building 
substance. All designers are aware that some materials are more transparent than others 
(opacity), e.g. glass door versus concrete. 
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However, it might be interesting for the designer to now identify and later develop the 
building visual ranges, which not necessarily means physical ranges; because some 
materials can allow the building’s users to see through their materiality. Also transparent and 
translucent windows or envelopes can enable natural lighting to enter in the building. 

 TRACE TEXTURE 3PI│PM3 

The designer can trace the texture of the material, through visual and tactile 
inspection. All materials are different and even the same material can have considerable 
texture differences, especially the less manufactured ones. The designer can take notes, 
photographs, make sketches; but he can also trace the texture with a very basic exercise. 

With a piece of white paper and a charcoal crayon, the designer can easily capture all 
different textures available in the building. He just needs to softly ‘scratch’ the white paper 
with the charcoal crayon, using the material as base. Consequently, its texture gets directly 
impressed in the white paper. It is a basic exercise, but that can retrieve much information for 
further surveys. 

When tracing texture, the designer might be able to identify the texture pattern, scale, 
regularity, roughness/flatness, etc. It will only depend on how far the designer is willing to go, 
when trying to discover the material’s texture, within the building. 

 TRACE ODOUR 3PI│PM4 

The designer can trace the odours of material, when perceiving the building and its 
materials through the sense of olfaction. Odours can also be called as smells. They can be 
pleasant, neutral or unpleasant. It depends on the designer as receiver, but also on the 
building as environment and on the material as sender. 

“Odours correspond to the objective phenomenon of chemicals dissolved in air, 
although, as with other senses, psychological factors can play a part in perception. 
(…) The human olfactory system can detect many thousands of scents based on only 
very minute airborne concentrations of a chemical.”85 

Unpleasant odours may help the designer to identify visually imperceptible anomalies 
or confirm material degradation. Especially in areas with problems of ventilation, the odours 
can be reasonably indicative. Therefore, it is advisable that the designer, when inventorying 
the building, walks not only with his eyes open, but also with his nose very alert. 

 TRACE SOUND 3PI│PM5 

The designer can trace the sound of the material, when perceiving the building and its 
materials, through the sense of hearing. Sound can also be called as noise, but this often 
describes an unpleasant sound. Some sounds might be more pleasant than others, but again 
the designer should be alert to all sounds that might mean visually imperceptible anomalies or 
confirm material degradation. 
                                                                 
85 Unknown author (2006) Odour, Wikipedia: The Free Encyclopedia, available at: http://en.wikipedia.org/wiki/Odour 
(accessed on 07-05-2006) 
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“Scientists and engineers use a wider definition of sound that includes low and high 
frequency vibrations in air that cannot be heard, and vibrations that travel through all 
forms of matter, gases, liquids and solids. The matter that supports the sound is called 
the medium. Sound propagates as waves of alternating pressure, causing local 
regions of compression and rarefaction. Particles in the medium are displaced by the 
wave and oscillate. As a wave, sound is characterized by the properties of waves 
including frequency, wavelength, period, amplitude and velocity or speed. The 
scientific study of sound is called acoustics.”86 

For example, when knocking on wooden beams, the designer can easily differentiate 
the ‘rotten’ from the ‘healthy’ beams. Also, when knocking on plastered walls, the areas with 
adherence anomalies are identifiable by their sound difference, regarding the ‘healthy’ areas. 
But, also with making physical contact with the building, the designer might discover already 
inadequate sounds (e.g. due to poor sound insulation) which can easily be solved, during the 
design developments. 

 TRACE MOTION 3PI│PM6 

When inventorying physically an existent building, oriented towards its material, the 
designer can trace evidences of motion, within its four categories (vide 3PI│PF6). Earlier, in 
the componential motion the designer would trace evidences of componential changes along 
time (elementary). Now, the designer should identify the material changes along time. 

The designer can find material evidences of the construction or earlier interventions, 
and track its effective evolution. When dealing with the anomalies of the material, the 
designer does not need to identify the exact anomaly terminology, neither its degree, but 
whenever traced, the designer should take notes and photographs. 

All possible information retrieved from the physical inventory (as accurate as possible) 
might be very useful in order to determine all building anomalies with precision, later on, 
during the building condition survey (synthesis sub-stage). The designer can register the 
materials with more anomalies. As already referenced before, there are several anomalies 
that are easily identifiable, but it is always better to accurately identify them later. 

 TRACE TIME 3PI│PM7 

When tracing the time of the material, the designer can no longer trace the material 
motion changes through the different periods and generations in the use of the building (vide 
3PI│PF7). Even if indicative, the truth is that the material before arriving to the building during 
its construction or intervention stages might have ‘lived’ already for a long time. Modern 
technology and instruments, however, allow the designer to determine exactly the origin of 
specific building materials. 

When such accuracy it is not required, the designer can use the same sources, used 
when tracing the component’s time. Especially for later, when dealing with the condition 
survey the evidences of motion changes and respective time will be very useful to determine 
probabilistically the durability limit of each material, inventoried in the building. 

                                                                 
86 Unknown author (2006) Sound, Wikipedia: The Free Encyclopedia, available at: http://en.wikipedia.org/wiki/Sound 
(accessed on 07-05-2006) 
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 TRACE CATEGORY 3PI│PM8 

When inventorying physically an existent building, oriented towards its materials, the 
designer can trace the different available category of the material. Some materials are easily 
identifiable in the category list, however, some other need to be partially identified, especially 
if the material might have different work categories. Then, the designer has to trace both 
works and materials. 

The category of material might be easy to identify, but some specifications and 
certainties can only be reached in the next sub-stage (e.g. dried or fired clay), when 
confronting the physical inventory with the available knowledge base and respective 
references. 

The designer can identify the category of each work and material, based on the CI/SfB 
table 1 – regarding the building systems. For example, when the designer is visiting the 
building he can identify the brickwork wall (Fg), but he cannot identify with precision and 
without further survey which is the concrete category and inherent supplementary additives 
(vide Appendix 1 - Table 156). 

 TRACE OTHER PRIMARY MATERIALS 3PI│PM9 

There are certainly other primary materials’ parameters and/or characteristics the 
designer can retrieve from the building, without further reasoning. It has all to do with the 
designer’s experience and personal methods of developing physical inventories. The earlier 
eight primary materials are fundamental factors for the physical inventory, but they may not 
be the only ones. 
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3PI 
tool I 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
When inventorying physical information, the designer can build an ‘information base’ 

(vide Table 30). There, the designer can register systematically and chronologically his 
actions. After some designs, it will be possible to estimate with precision the time spent, as 
well as, the ‘best’ techniques, for similar designs. The ‘information base’ comprehends, in 
total, nine fields: 

 
 

 iaID the inventory actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 substance which category of substance was target of inventory, 
 guideline which guideline was followed, 
 keyword recognisable keyword(s), 
 information which information was given, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
 

iaID time date substance guideline keyword information useful observations 

01 01:00 2006-02-22 - - - - - - 
02 02:00 2006-02-23 - - - - - - 

Table 30 – The ‘information base’ for the physical inventory 

The use of the tool I, available for the 3PI – Pre-Design / Physical Inventory, at RE-
ARCHITECTURE®, allows the designer to easily structure and search for any of the physical 
information retrieved, which otherwise would most certainly be kept in a file and forgotten; 
when not considered as extremely important for the design developments, at the captured 
moment. 
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3PI 
tool II 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
The designer can also make use of the tool II, available for the 3PI – Pre-Design / 

Physical Inventory, at RE-ARCHITECTURE®. This tool was initially planned to support the 
designer’s performance in the Preliminary Design, during the Simulation sub-stage. 

Its main purpose was to provide technical lifespan / life cycle oriented knowledge, 
lifespan / life-cycle oriented to the designer, so that he could better choose the new additions 
(components), based on the balance between its effective advantages and disadvantages, 
when compared with similar building components. 

Aiming to raise lifespan consciousness among designers, directly reflected in their 
rehabilitation designs; they are also advised to use this database in the physical inventory, to 
identify the characteristics of the components already available in the pre-existence of the 
building and respective environment. 

In this database, the designer can consult detailed information about a considerable 
sample of building components available in the building industry. Those components are only 
the ones found in the referenced books. Therefore, it is also possible that the designer does 
not find the building component he is searching for. 

Another important issue, before starting to use the tool II, is to get acquainted with the 
CI/SfB code system, respective categories and sub-categories. Even if CI/SfB is quite used in 
the construction industry, all over the world (e.g. in The Netherlands it has even been adapted 
into a Nl/SfB); the designer may not be acquainted with such system. After a while, the 
designer will not have problems anymore on immediately recognising the category of a 
specific building component; however, in the beginning it might be useful to make parallel 
consultation of this database and the CI/SfB index Manual87. 

This tool will be further explained in its respective stage (4PD – Design / Preliminary 
Design); however, already in the Physical Inventory, it can be most useful. It will only depend 
on the designer and his determination to consider the characteristics of each building 
component in his design process. In RE-ARCHITECTURE® he is even able to add some 
summarised database information into his design report. 

                                                                 
87 Ray-Jones, A. & Clegg, D. (1991) CI/SfB construction indexing manual 1976, London: RIBA Publications 
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Pre-design / Synthesis
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 28 – The lifespan rehabilitation:  synthesis sub-stage 

 
 



Re-architecture: lifespan rehabilitation of built heritage / Developing the prototype 

78 

 
 
 
 

4.3.3 SYNTHESIS 

 
 

“Synthesis, which brings elements into combination, is the opposite of analysis, which 
breaks something down into its constituent parts.”88 

The synthesis sub-stage is a conscious act of maturation, where the designer passes 
through a process of converting all information from general into particular, from subjective to 
objective. While in the last sub-stage, the designer inventoried and analysed all available data 
and information, now he needs to start filtering all relevant information, regarding the surveys 
he is willing to develop. 

General and descriptive information should remain stored within the analysis stage, in 
case the designer, later on, decides to use information he initially considered irrelevant. All 
relevant information should be logically interpreted and objectified by the designer. For 
achieving good results on these surveys, he should also consider the constant reference to 
related expert knowledge, beyond his own considerations and experiences. 

The fundamental information collected during the analysis sub-stage (documentary, 
oral and physical inventories) is then strained according to the assessments of the evaluation 
sub-stage. Within the synthesis sub-stage, there are three distinctive surveys the designer 
should consider: the building environment (3ES), significance (3SS) and condition (3CS). 
Each of them focuses on a particular aspect of the building’s pre-existence. 

The environment survey (3ES), described in Chapter 4.3.3.1, guides the designer 
through an accurate interpretation of the natural (naturals) and built (unnaturals) environment 
of the building. This will furnish the designer with a full insight of the building’s environment 
and consequently the required expert knowledge to accurately determine the relation 
between the building and its environment. 

The significance survey (3SS), described in Chapter 4.3.3.2, guides the designer 
through the identification and interpretation of the cultural values inherent in the building and 
its environment. 

And finally, the condition survey (3CS), described in Chapter 4.3.3.3, guides the 
designer through the identification and interpretation of the effective performance of the 
building framed in its environment, within its physical (substances), functional (functions), 
technical (performances), economic (costs), lifetime (lifespans) and potential (adaptabilities) 
dimensions. 

The same surveys will be the logic base to sustain the next stage (evaluation). 
Accurate evaluations can not be based on inaccurate surveys, because they loose their 
technical credibility. It can be stated that synthesis is a fundamental sub-stage, within the pre-
design stage. There, the designer interprets and surveys what in fact will determine or 
influence many further developments. 

 
 
 

                                                                 
88 Baldick, C. (1996) Synthesis, The Concise Oxford Dictionary of Literary Term: Oxford Reference Online, Oxford 
University Press, available at: http://www.oxfordreference.com/views/ENTRY.html?subview=Main&entry=t56.e962 
(accessed on 08-05-2006) 
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4.3.3.1 3ES – ENVIRONMENT SURVEY 
THE UNIVERSE OF THE PRE-EXISTING SURROUNDING 

“In the design development the group of conditionings imposed by nature and the 
building constitution, by its location and neighbourhood should not be 
forgotten/neglected since the beginning, namely, when we are dealing with listed 
buildings or areas, with pre-existences of a recognised value.”89 

The environment and climatic inconstancy have been the biggest influences on the 
genesis of shelters; or else there would have never been a concrete motive for mankind to 
search or build indoor settings. Otherwise, the outdoor environment would have been entirely 
sufficient to live comfortable. Shelters soon became buildings with stronger and durable 
materials. They are born exactly for this specific reason: for the protection, intimacy and 
comfort of their users; even if later in time, society endorsed other reasons regarding specific 
purposes, functionalities, designs and workmanships.90 

“All built structures weather, or more precisely, deteriorate, as a direct result of the 
environment acting upon the structure. Erosion, staining, discoloration and warping are 
a few of the visible signs that deterioration has occurred and will continue to occur; 
without adequate and regular maintenance and repair the building will eventually 
collapse.”91 

Buildings are not eternal, even if involved by a mystic enduring awareness. Firstly, they 
are surrounded by a ‘destructive’ environment. Secondly, they are edified with materials. And 
thirdly, those materials have a specific lifespan, variable according to many factors, e.g. 
exposure, location, use, maintainability, users, etc. For example, a user can maintain the 
building, but also contribute for its effective degradation. Buildings won’t stop decaying just as 
their inhabitants won’t stop aging, fading and changing. 

“The space is not the only factor of physical relation of functions, in the use of a place, 
because the characteristics and quality of the environment elements are important to 
determine the adequacy level of this place to a new functional profile or the new 
required functions (e.g. the inadequacy of some window openings for educational 
functions with required levels of environmental quality).”92 

Therefore, it is important for the designer to effectively survey the building’s 
environment and clearly understand if the building is suitable for it or if later on, during the 
design developments, the designer should take some corrective measures to adjust the 
building to its own environment. 

                                                                 
89 Appleton, J. (2003) Reabilitação de Edifícios Antigos: Patologias e tecnologias de intervenção, Amadora: Edições 
Orion, p. 146 (Portuguese) 
90 Pereira, A. (2005) The Ecological cult of heritage, in Wittbrodt, E., Afflet, W. (Eds.) Heritage of technology, Gdansk 
outlook 4, Gdansk: Gdansk University of Technology, p. 245-252 
91 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 45 
92 Reis Cabrita, A. M. (1985) Patologia dos espaços, in Primeiro encontro sobre conservação e reabilitação de 
edifícios de habitação, Lisboa: Laboratório Nacional de Engenharia Civil, p. 54 (Portuguese) 
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“Each [building] has its own particular ground conditions, its own micro-climate, and its 
own physical design constrains such as access points, existing services and existing 
levels.”93 

At this level, the designer should set all information environment-related, and 
synthesise the analysed information towards the following two environment parameters: the 
natural and the built environment, represented respectively by the naturals (4.3.3.1.1) and the 
unnaturals (4.3.3.1.2). There are primary and secondary environments where the designer 
can find environment-related information; the first regarding the environment of the building, 
and the second regarding the environments of similar buildings. 

“This ‘blind spot’ flows from the following basic fact: the world around us – what we call 
‘the environment’ – consists of spontaneously occurring and humanly constructed 
environments. For convenience, we label these the ‘natural environment’ and the ‘built 
environment’, and this natural/built environment distinction is perhaps the most 
obvious division that we can make in the day-to-day world we live in.”94 

However, in the environment survey, the designer needs to focus on the primary 
environment, while synthesising the analysed information. There are extraordinary expertise 
works framing the following subjects. Often this documentation regards larger scales, e.g. the 
building region, the building country, so the designer needs to zoom in and select the relevant 
area where the building is located. 

The Directive 97/11/EC from the Council of Europe (1997); amending Directive 
85/337/EEC, reference the importance of developing assessments to decree the effects of 
certain public and private projects on the environment. And for assessing such effects it is 
fundamental to assess the pre-existence first. 

“The environmental impact assessment shall identify, describe and assess in an 
appropriate manner, in the light of each individual case and in accordance with Articles 
4 to 11, the direct and indirect effects of a project on the following factors: human 
beings, fauna and flora; soil, water, air, climate and the landscape; material assets and 
the cultural heritage; the interaction between the factors mentioned in the first, second 
and third indents.”95 

4.3.3.1.1 THE NATURALS 
“The natural environment consists in the “entities and their processes which have 
come into existence, continue to exist and will eventually go out of existence entirely 
independently of deliberate human design and intention.”96 

 
 

                                                                 
93 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 2 
94 Fox, W. (2000) Ethics and the built environment, London: Routledge, p. 187 
95 Council of Europe (1997), Council Directive 97/11/EC, Official Journal n. L073, p. 5, available at: 
http://europa.eu.int/comm/environment/eia/full-legal-text/9711.htm (accessed on 01-03-2006) 
96 Lee, K. (2000) The Taj Mahal and the spider’s web, in Fox, W. (2000) Ethics and the built environment, London: 
Routledge, p. 187 
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    code description   

3ES│PN1 non living: air  

3ES│PN2 non living: fire  living: 
humans 

non living: 
air 

non living: 
fire 

3ES│PN3 non living: water  

3ES│PN4 non living: earth  

3ES│PN5 non living: composites  living: 
fauna 

(OTHER) 
PRIMARY 

NATURALS 
non living: 

water 
3ES│PN6 living: flora  

3ES│PN7 living: fauna  

3ES│PN8 living: humans  

 

living: 
flora 

non living: 
composites 

non living: 
earth 

3ES│PN9 other primary naturals  

PR
IM

AR
Y 

NA
TU

RA
LS

 

        

Table 31 – The primary naturals 

In this research, the designer considers the natural environment, when considering the 
primary and the secondary naturals. Respectively, the primary naturals are the natural 
environment characteristics having influence on the building. The secondary naturals are 
similar natural environment characteristics having influence on similar buildings. 

Both, primary and secondary naturals enclose the Aristotelian ’non-living’ and ‘living’ 
classes. Accordingly, the non-living encloses his ‘four roots’ and all other non-living composite 
elements (e.g. stones, water, soil, etc.). The living class encloses plants and creatures: 
animals and humans (e.g. flora, fauna and humans). The nonliving class only changes with 
external influences and/or actions. Only the living class has the ability to change, nourish, and 
disseminate. Also, it is able to perceive and survive its world. Plus, the humans are the only 
creatures with the ability to think.97 

 The primary naturals will be defined and will further structure this Chapter. But, the 
designer, when willing to enclose data and information retrieved from secondary buildings, 
can easily change the identification code, from PN (primary naturals) to SN (secondary 
naturals). 

Table 31 structures the primary naturals. Respectively, PN1 refers to the non living, 
air. PN2 refers to the non living, fire. PN3 refers to the non living, water. PN4 refers to the non 
living, earth. PN5 refers to the non living, composites. PN6 refers to the living, flora. PN7 
refers to the living, fauna. PN8 refers to the living, humans. PN9 refers to all other primary 
naturals, not earlier referenced. 

The designer can either synthesise all the information in a standard form (mostly text), 
similar to all buildings, or he can develop diagrams, graphs, figures, charters, plans, etc. It is 
the designer who should determine how to convert such information. After all, it is through the 
surveys that his reasoning will be comprehensible to the other primary actors, involved in the 
design process. 

                                                                 
97 Gaarder, J. (1996) Sophie’s World: A novel about the history of philosophy, New York: Berkley, p. 108 
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    code description   

PN1│AI1 dominant winds  

PN1│AI2 air quality, air pollution  - dominant 
winds 

air 
quality 

PN1│AI3 air quality, noise pollution  

PN1│AI4 -  

PN1│AI5 -  - 
(OTHER) 

NON LIVING: 
AIR 

noise 

PN1│AI6 -  

PN1│AI7 -  

PN1│AI8 -  

AIR 

- - - 

PN1│AI9 other non living: air cha.  

 

        

Table 32 – The non living: air characteristics 

 “Combined, the elements act on a building throughout its life weathering the external 
face. The building rests on, may sink or heave placing pressure on the foundations, 
the wind will push and pull at the surface, the sun will degrade through ultraviolet (UV) 
radiation and induce stress and strain in materials through rises and falls in 
temperature, and water will try to enter the building through variety of means, by rain 
or snow, in combination with wind as driving rain, or failing that through rising damp.” 98  

 SURVEY NON LIVING: AIR 3ES│PN1 

When surveying the characteristics of the non living: air, the designer can try to find 
some information related to air, within the information and data retrieved in the earlier sub-
stage. The designer can take in serious consideration the following characteristics. All of them 
allow accuracy to the designer and support further design developments, especially if he 
intends to improve the performance of the building towards air in its environment (vide Table 
32). 

“In the tropics, where the temperature rarely gets too cold, the solution is to let the 
wind blow through the building, thus reducing the resistance to the wind and providing 
welcome ventilation. For climates where heat loss is undesirable air penetration is 
another factor to consider, a problem that becomes more acute the further the building 
rises into the air. The solution is to wrap the inner wall in a material that is impervious 
to the wind.” 99 

AI1 refers to the dominant winds. During centuries, humans have been using the wind 
as a sustainable source of energy (e.g. windmills). However, during rigorous winters winds 
                                                                 
98 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 43 
99 Ibidem, p. 45 
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are unpredictable and still uncontrollable. In extreme cases, they can even be responsible for 
extensive damages on the building. 

The designer can develop wind charts (plans, elevations or sections), merging the 
information, earlier inventoried, about the different winds surrounding the building and their 
circulation paths. This might help the designer to identify windy areas or façades, and prevent 
future incongruencies in his design developments. In the beginning, the owner might not 
realise, but later on, he may not be very happy when realising that his new ´relaxing’ balcony 
is located in the windy façade. 

“The identification and measurement of atmospheric pollutants, and particularly their 
effects on built fabric, has been of concern to conservationists for many years. 
Continued studies of how stone and other materials react to changing levels and types 
of pollution remains an important area for research, together with the related subjects 
of cleaning and surface consolidation.”100 

Both AI2 and AI3 regard air quality. AI2 refers to air pollution, measuring the ground-
level ozone, small particles and also sulphur and nitrogen dioxides. The designer should 
survey air, in order to determine further special considerations, so that the quality of the 
indoor environment does not get contaminated by the outdoor air quality. 

AI3 refers to noise pollution, the collection of offending sounds to which living creatures 
are involuntary exposed. It is possible for the designer to find within the data and information 
inventoried, recommendable levels for the building’s environment and try to verify if that is in 
fact the case. If not, the designer needs to take measures in further design developments, so 
that users feel comfortable in the building. AI9 refers to other air characteristics, not 
referenced earlier. 

 SURVEY NON LIVING: FIRE 3ES│PN2 

“Apart from being an excellent source of renewable energy, solar radiation is a major 
contributor to the deterioration of the building fabric. UV radiation can cause materials 
to become brittle and thus liable to cracking, e.g. uPVC rainwater goods. Stains, dyes, 
paintings, etc., will fade through exposure to visible light. IR radiation is a source of 
radiant heat and can cause shrinkage of organic materials such as timber through the 
lost of moisture from the material.”101 

When surveying the characteristics of the non living: fire, the designer can try to find 
some information related to fire and/or to the sun, within the information and data retrieved in 
the earlier sub-stage. This combination was done due to the ancient perception of the sun as 
a ball of fire, as well as source of energy. 

When surveying fire, the designer can take in serious consideration the following 
characteristics. All of them allow accuracy to the designer and support further design 
developments, especially if he intends to improve the performance of the building towards the 
fire in its environment (vide Table 33). 

 
 

                                                                 
100 Watt, D. & Swallow, P. (1996) Surveying historic buildings, Shaftesbury: DonheaD, p. 197 
101 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 45 
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code description   

PN2│FI1 solar radiation  

PN2│FI2 solar angulations  - solar 
radiation 

solar 
angulations 

PN2│FI3 solar paths  

PN2│FI4 fire risk  

PN2│FI5 thunder storm risk  - 
(OTHER) 

NON LIVING: 
FIRE 

solar 
paths 

PN2│FI6 -  

PN2│FI7 -  

PN2│FI8 -  

FIRE 

- thunder storm 
risk 

fire 
risk 

PN2│FI9 other non living: fire cha.  

 

        

Table 33 – The non living: fire characteristics 

Respectively, FI1, FI2 and FI3 refer to solar radiation, angulations and paths. These 
surveys allow the designer to become more aware of the influence of the sun in the building 
and consequences of its effective adequate and/or inadequate orientation. Then, the designer 
can better identify the problematic areas, and suggest solutions to these problems in the 
design developments. 

This survey can e.g. support the identification of the best locations to introduce active 
energy collectors. FI4 refers to the fire risk and FI5 refers to the thunder storm risk. The 
designer can take special precautions, when aware that the building is located in an 
environment with higher risks for fire and/or thunder storm calamities. FI9 refers to other fire 
characteristics, not referenced earlier. 

The designer might show this awareness later, when e.g. choosing the materials to 
add to the building, and/or when considering shading devices, precisely located according to 
the sun path and to the functional areas, which would benefit with shadow, instead of direct 
solar exposure, etc. Consequently, the designer will be prolonging the lifespan of the building. 

 SURVEY NON LIVING: WATER 3ES│PN3 

“Too little water and the fabric starts to show signs of stress, timbers will shrink and 
split; too much water and the fabric starts to dissolve. Water comes in three states, 
liquid, solid (ice) and gas (water vapour), and is one of the most serious threats to the 
building fabric. Rain, sleet, snow, ice and condensation are all issues to be considered 
at the detailing stage.”102 

 

                                                                 
102 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 45 
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    code description   

PN3│WA1 solid: snow, ice, hail  

PN3│WA2 liquid: water leaks   - snow, ice, 
hail 

water 
leaks 

PN3│WA3 liquid: hydrography   

PN3│WA4 liquid: water quality  

PN3│WA5 liquid: pluviosity  condensation 
(OTHER) 

NON LIVING: 
WATER 

hydrography 

PN3│WA6 gas: humidity  

PN3│WA7 gas: condensation  

PN3│WA8 -  

 

humidity pluviosity water 
quality  

PN3│WA9 other water characteristics  

W
AT

ER
 

        

Table 34 – The non living: water characteristics 

When surveying the characteristics of the non living: water, the designer can try to find 
some information related to water, within the information and data retrieved in the earlier sub-
stage. When surveying it, the designer can take in serious consideration the following 
characteristics. All of them allow accuracy to the designer and support further design 
developments, especially if he intends to improve the building performance of the building 
towards the water in its environment. 

Table 34 structures the water characteristics. Respectively, WA1 refers to the water in 
solid state, e.g. snow, ice, hail, etc. It is very important that the designer identifies whether the 
building’s environment is propitious to such situations. The structure of old buildings might not 
have been calculated to support the structural load of solid water, so the designer should be 
aware of these facts, for further design developments. 

WA2 till WA5 refer to the water in liquid state. WA2 refers to the water leaks, normally 
related to unexpected flows of water, defrost, etc. WA3 refers to the hydrography, and its 
natural water flows (e.g. oceans, sees, rivers, subterranean water, etc). WA4 refers to the 
quality of the water available, both potable and non-potable. WA5 refers to the pluviosity. 

Each environment is different. Depending on its pluviosity values and local availability 
of water, the designer can even consider to create design solutions for collecting and using 
the non-potable water in the building. There are very successful examples already available, 
in many countries all over the world.  

WA6 and WA7 refer to the water in gas state, generally named as water vapour. WA6 
refers to humidity and WA7 refers to condensation. Humidity regards the degree of water 
vapour in the air and can be calculated through absolute humidity, specific humidity, or 
relative humidity. Whenever a surface is cooler than the water vapour’s temperature, or the 
equilibrium of the water vapour in the air has been exceeded, i.e. saturation humidity; 
condensation can occur. WA9 refers to other water characteristic, not referenced earlier. 
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code description   

PN4│EA1 soil class  

PN4│EA2 soil seismicity  slope 
orientation 

soil 
class 

soil 
seismicity  

PN4│EA3 soil use  

PN4│EA4 soil morphology  

PN4│EA5 soil quality, hazardous  slope 
degree 

(OTHER) 
NON LIVING: 

EARTH 
soil 
use  

PN4│EA6 soil altimetry  

PN4│EA7 slope degree  

PN4│EA8 slope orientation  

EARTH 

soil 
altimetry   

soil 
quality 

soil 
morphology 

PN4│EA9 other non living: earth cha.  

 

        

Table 35 – The non living: earth characteristics 

 SURVEY NON LIVING: EARTH 3ES│PN4 

“Structures are expected to sit on, above or in the ground, and attention must be given 
to the existing ground conditions. Soil type and its load bearing capacity can vary 
significantly between locations, e.g. clay soils pose different problems to the 
foundation designer than do sandy ones. Using Newton’s Law that to each and every 
force there is an equal and opposite reaction, foundations must be capable of 
transferring forces to the ground, and the ground must be capable of accommodating 
those forces in failure is to be avoided.”103 

“In areas of the world subject to seismic activity the building design must be capable of 
resisting sudden and extreme pressure if life and property are to be protected.”104 

When surveying the characteristics of the non living: earth, the designer can try to find 
some information related to earth, within the information and data retrieved in the earlier sub-
stage. When surveying it, the designer can take in serious consideration the following 
characteristics. All of them allow accuracy to the designer and support further design 
developments, especially if he intends to improve the performance of the building towards the 
earth in its environment. 

Table 35 structures the earth characteristics. EA1 refers to the soil class. It regards the 
category of soil (e.g. clay, pebbles, gravel, sand, etc). EA2 refers to the soil seismicity. 
Depending on the country, there can be regulations considering that specific area. For 
example, Portugal is a seismic country and it is divided in several intensity zones. Therefore, 
beyond other further aspects, building structures need to be calculated accordingly. 

                                                                 
103 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 43 
104 Ibidem, p. 44 
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    code description   

PN5│CO1 thermal radiation  

PN5│CO2 temperature, heating  - thermal 
radiation 

temperature, 
heating 

PN5│CO3 temperature, cooling  

PN5│CO4 -  

PN5│CO5 -  - 
(OTHER) 

NON LIVING: 
COMPOSITES 

temperature, 
cooling 

PN5│CO6 -  

PN5│CO7 -  

PN5│CO8 -  

 

- - - 

PN4│CO9 other composites 
characteristics 

 

CO
MP

OS
IT

ES
 

        

Table 36 – The non living: composites characteristics 

“Landscape formation and development is important in rural, semi-rural and urban 
environments, i.e. the relationship of the building to its landscape. (…) Site boundaries 
are particularly important, providing visual privacy as well as views out, security as well 
as access, and where natural boundaries are used, habitats for birds or animals. 
Natural boundaries can provide a link to nature, a changing backdrop throughout the 
year in temperate climates.”105 

EA3 refers to the soil use; e.g. ecological, agricultural, urban, etc. EA4 refers to the soil 
morphology; e.g. plain, mountainous, etc. EA5 refers to the soil quality and its degree of 
pollution. For example, there are many factories which are now being rehabilitated and their 
soil is highly hazardous. EA6 refers to the soil altimetry (altitude above the sea level). EA7 
refers to the slope degree (inclination). EA8 refers to the slope orientation. EA9 refers to the 
other earth characteristics, not earlier referenced. 

 SURVEY NON LIVING: COMPOSITES 3ES│PN5 

When surveying the characteristics of the non living: composites, the designer can try 
to find some information related to composites, within the information and data retrieved in 
the earlier sub-stage. Also, the designer can take in serious consideration the following 
characteristics. All of them allow accuracy to the designer and support further design 
developments, especially if he intends to improve the performance of the building towards the 
composites in its environment. 

Table 36 structures the composites characteristics. Respectively, CO1 refers to 
thermal radiation. CO2 refers to the temperatures, heating. CO3 refers to the temperatures, 
cooling. 
                                                                 
105 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 44 
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code description   

PN6│FL1 native  

PN6│FL2 agricultural  - native agricultural 

PN6│FL3 garden  

PN6│FL4 weed  

PN6│FL5 -  - 
(OTHER) 
LIVING:  
FLORA 

garden 

PN6│FL6 -  

PN6│FL7 -  

PN6│FL8 -  

FLORA 

- - weed 

PN6│FL9 other flora categories  

 

        

Table 37 – The flora categories 

There can be environments, where the thermal amplitude (∆t) is not significant, but 
there are certainly others, e.g. in Alentejo, Portugal, where in the summer the daily ∆t can 
reach values above 30 degrees. The thermal amplitude is the mathematical subtraction 
between the maximum temperature (tmáx) and the minimum temperature (tmin). CO9 refers to 
other composites characteristics, not referenced earlier. 

 SURVEY LIVING: FLORA 3ES│PN6 

In Roman mythology, Flora was the epitome of springtime and of growing fruits, 
flowers and crops. She was also honoured as the goddess of fertility. Nowadays, the 
terminology embraces more than myths and divinities. Flora is defined as “all the plant 
species that make up the vegetation of a given area. The term is also applied to assemblages 
of fossil plants from a particular geological time or from a geographical region in a former 
geological time”.106 

Table 37 structures the flora categories. FL1 refers to the native flora, comprising 
native and indigenous flora. FL2 and FL3 refer to the deliberately grown plants: agricultural 
and garden. FL4 refers to the weeds, non-native and introduced plants, capable of self-
surviving. Weeds are normally undesired, so, serious control is needed in order to eradicate 
them efficiently. FL9 refers to other flora categories, not referenced earlier. 

 

                                                                 
106  Allaby, M. (1998) Flora, A dictionary of Ecology, Oxford Reference Online, Oxford: Oxford University Press, 
available at: http://www.oxfordreference.com/views/ENTRY.html?subview=Main&entry=t14.e2192 (accessed on 10-
05-2006) 
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“Serious damage has occurred where buildings with shallow foundations or with faulty 
infilling of the oversite have been built on sites of shrinkable clay, especially if there 
are trees or large shrubs nearby. If the trees or other large plants die or are cut down, 
water will no longer be extracted from the surrounding soil and the clay will swell.”107 

Buildings surrounded by a natural environment, might require extra attention from the 
designer, to survey which are exactly the surrounding harmless and harmful flora. Normally 
most of them are harmless, but some might be responsible for many of the building’s 
anomalies. 

The roots of plants and trees can damage buildings, e.g. disrupt foundations; penetrate 
underground drains; block gutters; inhabit joints, cracks of masonry walls, drains, etc. Also, it 
is very important that he already knows the local vegetation; especially for later 
developments. Because, if the designer is planning to add more vegetation; and he is 
unaware of what he can or cannot plant, he can end up choosing for incompatible ones. 

 SURVEY LIVING: FAUNA 3ES│PN7 

“Sites may also be important in terms of their flora and fauna, with the ruins being host 
to lichens, plants and mammals. Many ruins provide roost and nest sites for various 
bats and birds.”108 

In Roman mythology, Fauna, the sister of Faunus, was the goddess of earth, rural life, 
fields, cattle and wild creatures. As a rural goddess of fruitfulness, she was also the women’s 
protector. Nowadays, the terminology embraces more than myths and divinities. Fauna is 
defined as “the animal life of a region or geological period.”109 

Even if animals seem more uninteresting than plants, because the designer cannot 
work with them just as he does with the building materials; the designer should consider that 
some animals might represent danger to the building, when inhabiting the building’s 
environment. Depending on the building and its environment, the designer can survey various 
animals, from varied classes. They can be interacting of even damaging the building, even if 
they are not from the group of the building’s users (e.g. pets). 

“In urban situations flocks of feral pigeons (Columba livia var) can congregate at 
certain locations for nesting, preening and feeding, and cause problems by displacing 
roof coverings, blocking rainwater disposal systems, defacing buildings, fouling access 
ways, and causing nuisance by their droppings, noise, fleas, parasites, and carried 
diseases.” 110 

 
 
 

                                                                 
107 BSI (1992) BS7543:1992, Guide to durability of buildings and building elements, products and components, 
London: British Standards Institution, p. 35 
108 Watt, D. & Swallow, P. (1996) Surveying historic buildings, Shaftesbury: DonheaD, p. 231 
109 Allaby, M. (1998) Fauna, A dictionary of Zoology, Oxford Reference Online, Oxford: Oxford University Press, 
available at: 
http://www.oxfordreference.com/views/ENTRY.html?entry=t8.e3226&srn=1&ssid=606914157&authstatuscode=202 
(accessed on 10-05-2006) 
110 Watt, D. & Swallow, P. (1996) Surveying historic buildings, Shaftesbury: DonheaD, p. 197 
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    code description   

PN7│FA1 mammals  

PN7│FA2 birds  fungi mammals birds 

PN7│FA3 insects  

PN7│FA4 reptiles  

PN7│FA5 amphibians  bacteria 
(OTHER) 
LIVING: 
FAUNA 

insects 

PN7│FA6 fishes  

PN7│FA7 bacteria  

PN7│FA8 fungi  

FAUNA 

fishes amphibians reptiles 

PN7│FA9 other living: fauna categories  

 

        

Table 38 – The living: fauna categories 

“Bacterial activity can induce decay in metals when suitable nutrients are available. 
Concrete structures can be attacked by sulphuric acid produced by bacteria which use 
hydrogen sulphide derived from the breakdown of putrescible materials as an energy 
source.”111 

Table 38 structures the fauna categories. Respectively, FA1 refers to the mammals. 
Rodents, e.g. mice or rats, can cause building damages or deterioration of building materials. 
FA2 refers to the birds. “Birds can damage fragile roofs by pecking and are sometimes 
responsible for damage resulting from the debris that they collect or drop. Woodpeckers 
sometimes attack external timber claddings.”112 Also their excrement, e.g. pigeons, can be 
quite corrosive. Many designers, when intervening in buildings surrounded by pigeons, end 
up creating specific additions, to protect the building and effectively barrier their permanence. 

FA3 refers to the insects. Especially timber and timber based products within the 
building, might be attacked by insects. Bees can be responsible for material damages, e.g. in 
mortar, soft brick, stone, etc. Hollis (1991) identified, within Surveying Buildings, several 
insects that are harmless and harmful to buildings.113 FA4 refers to the reptiles. FA5 refers to 
the amphibians. FA6 refers to the fishes. 

FA7 refers to the bacteria. FA8 refers to the fungi. Within the building’s environment 
the designer might have identified bacteria or fungi, when performing the physical inventory, 
in the earlier sub-stage. Hollis (1991) also identified several fungi, which can be responsible 
for timber decay. 114  The designer can identify the fungi category, based on expertise 

                                                                 
111 BSI (1992) BS7543:1992, Guide to durability of buildings and building elements, products and components, 
London: British Standards Institution, p. 34 
112 Ibidem, p. 35 
113 Hollis, M. & Gibson, C. (1991) Surveying Buildings, London: R.I.C.S. Books, p. 195 
114 Ibidem, p. 212 
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knowledge, as well as, its consequences for the building. FA9 refers to other fauna 
categories, not referenced earlier. 

 SURVEY LIVING: HUMANS 3ES│PN8 

The ‘humans’, or human environment, as already defined earlier in Chapter 4.3.2.2.1, 
enclose two categories of actors: the primary (vide Table 9) and secondary actors (vide Table 
10). For the environment survey, the designer should consider both primary and secondary 
actors. It will all depend on where he found more information about the building. In some 
buildings the primary actors are accessible, but in others, the designer might not retrieve 
much information, nor find it. 

The designer should survey all information retrieved in the earlier sub-stage (analysis) 
and consider the human categories available, among primary or secondary actors, that most 
influence the building; as well as, which are their perceptions. 

There can be groups of actors with similar perceptions, but they can also differ 
considerably. Some might contribute for the building preservation; others might contribute for 
its effective degradation. This does not necessarily mean that who contributes for the building 
degradation does it intentionally, e.g. children playing, the use of abrasive products to clean 
building components, etc.; but, the designer should be aware of it. 

 SURVEY OTHER PRIMARY NATURALS 3ES│PN9 

There are certainly other primary naturals to survey within the building’s environment. 
The designer needs to be aware that, depending on the building, the primary naturals 
influencing the building might be different and will influence the building differently. 

4.3.3.1.2 THE UNNATURALS 
“Development is undeniably associated with construction and the built environment. 
Natural resources are consumed by the modification of land, the manufacture of 
materials and systems, the construction process, energy requirements and waste 
products that result from operation, occupation and renewal.”115 

Inversely to the natural environment, the built environment is the “domain of entities 
which have come into existence, continue to exist and will eventually go out of existence as 
the result of deliberate human design or intention.” 116  As the entities of the natural 
environment, built environment’s entities also decay, deteriorate, and disintegrate. 
Independent from the human concern and attention, the deterioration process can only be 
retarded, but not stopped. 

 
 

                                                                 
115 Langston, C. & Ding, G. K. C. (2001) Sustainable Practices in the Built Environment, Oxford: Butterworth-
Heinemann, p. xiv 
116 Lee, K. (2000) The Taj Mahal and the spider’s web, in Fox, W. (2000) Ethics and the built environment, London: 
Routledge, p. 187 
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    code description   

3ES│PU1 altimetry  

3ES│PU2 mass vs. void  category altimetry 
mass  

vs.  
void  

3ES│PU3 morphology   

3ES│PU4 axis  

3ES│PU5 hierarchy   accessibility  
(OTHER) 
PRIMARY 

UNNATURALS 
morphology 

3ES│PU6 services  

3ES│PU7 accessibility  

3ES│PU8 category  

PRIMARY UNNATURALS services hierarchy axis 

3ES│PU9 other primary unnaturals  

 

        

Table 39 – The primary unnaturals 

Within this research, built environment encloses the primary and the secondary 
unnaturals. Respectively, the primary unnaturals are the aspects of the built environment 
having influence on the building; and the secondary naturals are the aspects of all other built 
environments, which are similar to the one having influence on the building being surveyed. 

Table 39 structures the primary unnaturals. PU1 refers to the altimetry. PU2 refers to 
the mass versus void. PU3 refers to the morphology. PU4 refers to the axis. PU5 refers to the 
hierarchy. PU6 refers to the services. PU7 refers to the accessibilities. PU8 refers to the 
category. PU9 refers to the all other primary unnaturals, not referenced earlier. 

 SURVEY ALTIMETRY 3ES│PU1 

Based on the information collected in the physical inventory, the designer can survey 
the difference of altimetry, within the building’s environment. Especially if the building is 
located in an urban centre, it probably will be surrounded by several different buildings, of 
different heights. The designer can make some graphical elements, e.g. plans, elevations, 
etc, representing the building’s environment skyline, as well as determining averages, 
maximum and minimum heights, etc.  

In some countries, the management of heights within the urban centre is given, 
according to the average height of the buildings in the street; others have a maximum 
allowed, etc. There are always regulations, as well as many exceptions. Sometimes, master 
plans are created, for a specific area of the city, where exceptionally higher building heights 
are allowed to be built.  

The designer might have to respect a certain height limit, within the design 
developments, and maybe the building does not reach that limit yet. This fact might bring 
possibilities for volumetric additions on top of the building’s pre-existence, and the designer 
will not discover it, unless he develops this survey. 
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 SURVEY MASS VS. VOID 3ES│PU2 

Based on the information collected in the physical inventory, the designer can survey 
the mass versus void, within the building’s environment. The designer can consider mass as 
every physical existence (e.g. building, bus stop, etc). Inversely, void is the absence of mass. 
The designer can identify them either in plan, elevation or perspective the relation of mass 
versus void evolving the building.  

That survey might help the designer, within the design developments, determining 
which will be the chosen relation mass versus void, in the building’s new existence. The 
designer can opt to enter in dialogue with the pre-existent relation, but he can also choose to 
contrast it. Both ways, the design needs to survey mass versus void, to better intervene in the 
building. 

 SURVEY MORPHOLOGY 3ES│PU3 

Based on the information collected in the physical inventory, the designer can survey 
the urban morphology, within the building’s environment. This research advises the designer 
to consider five elements theorized by Lynch (paths, edges, districts, nodes and landmarks), 
but depending on the building’s environment, the designer might find it more suitable to use 
other categories. 

In The Image of the City, Lynch (1960) surveyed how users perceive and organize 
spatial information, when using the cities. He identified five categories of elements, which 
normally compose the user’s description of their surroundings117. 

For this purpose, the five categories have been placed in the research structure, and 
MO9 was created to code other morphological categories the designer would find important. 
As already referenced, also the empty codes can be occupied by new categories the designer 
might find important and more adequate to his design process methods. However, he should 
neither repeat, nor introduce parameters which are not compatible with the previous ones. 

Table 40 describes the morphological categories. MO1 refers to the paths, the 
channels where individuals move, e.g. streets, sidewalks, trails, etc. MO2 refers to the edges, 
the linear elements unconsidered as paths, but perceived as boundaries, e.g. walls, buildings, 
shorelines, etc. MO3 refers to the districts; the urban regions where individuals mentally 
recognise common aims and identity.  

MO4 refers to the nodes; the focal points, strategic places for the city where the user 
moves, e.g. interceptions, junctions, building corners, surrounded squares, etc. MO5 refers to 
the landmarks, the reference points normally in distinction and evidence regarding their 
environment, e.g. a building, a sign, a store, etc. MO9 refers to all other morphological 
categories, not referenced earlier. 

 SURVEY AXIS 3ES│PU4 

Based on the information collected in the physical inventory, the designer can survey 
the spatial axis, within the building’s environment. It is only possible to survey this category, 
when the previous two, mass versus void and morphology, have been surveyed as well. 

 
                                                                 
117 Lynch, K. (1960) The image of the city, London: Harvard University Press 
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    code description   

PU3│MO1 paths  

PU3│MO2 edges  - paths edges 

PU3│MO3 districts  

PU3│MO4 nodes  

PU3│MO5 landmarks  -  (OTHER) 
MORPHOLOGY districts 

PU3│MO6 -  

PU3│MO7 -  

PU3│MO8 -  

MORPHOLOGY 

-  landmarks nodes  

PU3│MO9 other morphological categories  

 

        

Table 40 – The morphological categories 

When developing an axis survey, the designer identifies the interrelation between all 
morphological categories. They, together, shape the visual ranges and orient the designer’s 
perception, towards the ‘axiality’ of the building’s environment. 

For example, a building located in a hilly street, might see its spatial axis go beyond 
the end of the path. Due to the soil inclination, the designer might perceive distant 
environments, only visually reachable. Still, these other environments might become more 
important than the building next door; unquestionably, if these visual axes encounter 
landmarks. In such case, those landmarks, external to the building’s environment, become 
part of it, even if only visually. 

 SURVEY HIERARCHY 3ES│PU5 

“A hierarchy can link entities either directly or indirectly, and either vertically or 
horizontally. The only direct links in a hierarchy are to one's immediate superior, or to 
one of one's subordinates. However, indirect links can extend "vertically" upwards or 
downwards via multiple links in the same direction. All parts of the hierarchy, which are 
not vertically linked to one another, can nevertheless be "horizontally" linked by 
travelling up the hierarchy to find a common direct or indirect superior, and then down 
again.”118 

 
 
 
 

                                                                 
118 Unknown author (2006) Hierarchy,  Wikipedia: The Free Encyclopedia, available at: 
http://en.wikipedia.org/wiki/Hierachy (accessed on 01-03-2006) 
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    code description   

PU6│SE1 supply: water  

PU6│SE2 supply: energy  criminality water energy 

PU6│SE3 supply: ICT  

PU6│SE4 disposal: sanitation waste  

PU6│SE5 disposal: solid waste  natural 
catastrophes  

(OTHER) 
SERVICES ICT 

PU6│SE6 public health, sanitation   

PU6│SE7 public safety: nat. catastrophes  

PU6│SE8 public safety: criminality  

 

public health, 
sanitation 

solid 
waste 

sanitation 
waste  

PU6│SE9 other services categories  

SE
RV

IC
ES

 

        

Table 41 – The services categories 

Based on the information collected in the physical inventory, the designer can survey 
the hierarchy, within the building’s environment. Hierarchy is defined, in this research, as the 
gradual system of categorizing each built element (e.g. walls, buildings, etc) in relation to 
another built element. There are always built elements with more power than others 
(superiority versus inferiority). 

Among the edges, not all buildings have the same influence. Scale, form, materials, 
position, etc, several can be the factors that make a building seem more powerful than others. 
There might be landmarks within the building’s environment, or the building itself can be a 
landmark. Based on all information inventoried in the earlier sub-stage, the designer can 
determine the hierarchy of the building’s environment; which can be quite strong, reinforced 
by the inherent visual axis.  

A building might become hierarchically ‘powerful’ in one visual perception; but, a few 
meters further its ‘power’ can have disappeared. So, there are ranges of ‘power’, the designer 
should also survey, in order to understand the hierarchical relation of the building and 
respective building environment. 

 SURVEY SERVICES 3ES│PU6 

Based on the information collected in the physical inventory, the designer can survey 
the available infrastructure of public services, within the building’s environment. The following 
categories enclose only public and/or local services. 

Table 41 describes the services categories. SE1 refers to the water supply. There are 
many countries, where most cities have potable water. But in other countries, the water 
supplied in public services can only be used for cleaning purposes (due to its quality). 
Depending on the location of the building, the designer should be very aware of this fact, to 
be able to improve the building performance in further design developments. 



Re-architecture: lifespan rehabilitation of built heritage / Developing the prototype 

96 

SE2 refers to the energy supply. Nowadays, in some countries it is possible to choose 
between non-renewable (e.g. petroleum, natural gas, etc.) and renewable energies (e.g. 
wind, sun, etc), when choosing for an energy supplier. The main advantage of using 
renewable energies is that they can be replenished in a short period of time. So, whenever 
possible and available in the supplied energies, the designer should try to choose for 
renewable energies and think about how to integrate them in his design developments, when 
willing to increase the building’s ecological value, and reduce is impact on the environment. 

SE3 refers to the ICT supply. The designer might find, within the building’s 
environment, various categories of ICT networks, e.g. aerial cables, underground cables, 
wireless, satellite, etc. When the building is located in an isolated area, the designer might not 
find ICT networks at all. 

SE4 refers to the sanitation waste disposal. It is important for the designer to survey, if 
the building is connected to the public network. When dealing with older buildings, isolated 
from the urban centre and any range of supply, the designer might find a septic tank, or some 
other even more primitive solutions, for sanitation waste disposal. 

“Fire is a constant threat to the occupants of buildings and legislative controls have 
been developed over the years in the attempt to safeguard a building’s occupants and 
contain the spread of fire to neighbouring properties.”119 

SE5 refers to the solid waste disposal. SE6 refers to the public health, regarding urban 
sanitation. SE7 refers to the public safety, regarding natural catastrophes (e.g. earthquakes, 
floods, storms, fire, etc). SE8 refers to public safety, regarding criminality. SE9 refers to other 
services categories, not referenced earlier. 

 SURVEY ACCESSIBILITY 3ES│PU7 

Based on the information collected in the physical inventory, the designer can survey 
the accessibility, within the building’s environment. The designer can develop an accessibility 
survey, identifying the different circulation paths and availability of transportation. 

Especially for the next sub-stage (evaluation), it will be very important to understand 
the potential of the building’s environment. The designer, when busy with design 
developments, for several building rehabilitations, will not assess a building, which is only 
accessible by pedestrians, in a similar way as a building that is easily accessible by car, bus, 
metro, etc. 

Table 42 describes the accessibility categories. From AS1 till AS6, the designer can 
find the earth accessibilities. AS1 refers to the pedestrian paths, including the ones with 
physical disabilities. AS2 refers to the bicycle paths. AS3 refers to the car and motorcycle 
lanes. AS4 refers to the lanes, exclusive for buses, and sometimes also for taxis. 

AS5 refers to the metro tracks. AS6 refers to the train tracks. AS7 refers to the boat 
ways, within water accessibilities. AS8 refers to the paths exclusive for airplane, helicopters, 
etc., within air accessibilities. This can be quite important for buildings that host landings, e.g. 
airports, military facilities, etc; or buildings that are located close to airports. 
 
 

                                                                 
119 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 46 
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    code description   

PU7│AS1 earth: pedestrian  

PU7│AS2 earth: bicycle  airplane pedestrian bicycle 

PU7│AS3 earth: car, motorcycle  

PU7│AS4 earth: bus, taxi  

PU7│AS5 earth: metro  boat 
(OTHER) 

ACCESSI-
BILITY 

car, 
motorcycle 

PU7│AS6 earth: train  

PU7│AS7 water: boat  

PU7│AS8 air: airplane, helicopter, etc  

 

train metro bus, 
taxi 

PU7│AS9 other accessibility categories  

AC
CE

SS
IB

IL
IT

Y 

        

Table 42 – The accessibility categories 

 SURVEY CATEGORY 3ES│PU8 

Based on the information collected in the physical inventory, the designer can survey 
the category of facilities, within the building’s environment. He can develop a location plan, 
surveying with different colours, the nine categories of building facilities; taking as base, table 
0 of CI/SfB construction indexing, already described in Chapter 4.3.2.1, when introducing the 
documentary inventory (vide Table 2). 

 SURVEY OTHER PRIMARY UNNATURALS 3ES│PU9 

There are certainly other primary unnaturals to survey within the building’s 
environment. The designer needs to be aware that, depending on the building, the primary 
naturals influencing the building might be different and will influence the building differently. 
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3ES 
tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

 
 
 
 
 
 
Even if it is advisable to synthesise graphically, not everything surveyed within the 

building’s environment is suitable for plans, elevations, graphs, schemes, etc. So, whenever 
the designer is dealing with individual knowledge, which might be useful for future design 
developments, the designer can build a ‘knowledge base’, regarding both natural and built 
environment (vide Table 43). There, the designer can register systematically and 
chronologically all useful knowledge. The ‘knowledge base’ comprehends, in total, nine fields: 

 
 saID  the survey actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 guideline which guideline was followed, 
 cat. / cha. which guideline category / characteristic was followed, 
 keyword a recognizable keyword(s), 
 knowledge the knowledge developed in this action, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
 

iaID time date guideline cat. / cha. keyword knowledge useful observations 
01 01:00 2006-02-22 - - - - - - 
02 02:00 2006-02-23 - - - - - - 

Table 43 – The ‘knowledge base’ for the building environment survey 

The use of the tool available for the 3ES – Pre-Design / Environment Survey, at RE-
ARCHITECTURE®, allows the designer to easily structure and search for any of the building 
environment-oriented knowledge submitted into this database. All the insertions can be later 
added into the design report, dependent only on the intentions of the designer. 
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4.3.3.2 3SS – SIGNIFICANCE SURVEY 
THE UNIVERSE OF THE PRE-EXISTING CULTURAL VALUES  

“Values in heritage conservation have traditionally been treated in one of two ways: (1) 
one kind of value predominates and blots out consideration of others; or (2) values are 
treated as a black box, with all aspects of heritage value collapsed into “significance.” 
The first treatment is problematic because whole categories of value can be excluded 
a priori. (…) The second kind of treatment (the “black box”) is problematic because in 
collapsing all values to an aggregate statement of significance, the different types of 
heritage value are mystified or rendered secondary and are thus neglected.”120 

In order to demystify the “significance” of built heritage, this Chapter presents the 
cultural values, which are normally inherent and/or detected in buildings and their 
environment. The significance survey aims to equip the designer with a democratic system of 
cultural values, without superior and inferior values. They are all structured equally, similar to 
all previously surveyed parameters (environment-oriented). 

Based on this survey, the designer should later develop an accurate significance 
assessment, in the evaluation sub-stage. Also, the action of weighting the assessed cultural 
values will be a task for the design stage, when the designer will be surveying the involved 
actor’s aims. Now, the designer should identify and survey the cultural values inherent in the 
building and respective environment. But first, to better understand the ambivalence of the 
building significance and inherent cultural values, it is necessary to understand the meaning 
of these two words: culture and value. 

The origin of the word culture derives from the Latin verb colere, more oriented 
towards colere agros, the typical roman activity of soil cultivation, a conception that can 
extrapolate from the ancient concept cultura agri till the modern concept ecology, the culture 
of nature. The common culture perception is rooted in Cicero’s concept, cultura animi 
philosophia est. As cultivation of the mind, it emphasizes the rational consciousness and 
moral specificity of mankind. Nowadays, culture is an ambivalent concept and can be 
traceable in every mankind production and ideology, behaviour and model, art and belief, as 
long as representative of a particular time period, social class, community, population, etc. 

“Culture is defined as a network of symbolic systems that make sense to groups of 
people belonging to many generations. As it is the product of historical processes, this 
network of symbolic systems is in constant transformation.”121 

The origin of the word value derives from the Latin word valóre, basically with no 
change of meaning till nowadays, representing the importance, significance or price that 
society, as a group or individually, attributes to a specific entity, adding to it a particular value, 
devalue, undervalue or overvalue. Values can be quantified; however, its quantification is 
generally considered as subjective, due to its dependence to the evaluator and the changes 
of factors that might influence such evaluation. 

                                                                 
120 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
11, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
121 Zancheti, S.M. (2002) Values, built heritage and cyberspace, Museum International n. 215, v. 1, UNESCO: Paris, 
p. 19-28, available at: http://www.urbanconservation.org/textos/franca.htm (accessed on 14-05-2006) 



Re-architecture: lifespan rehabilitation of built heritage / Developing the prototype 

100 

“Values are understood as social relations. Each value exists only in relation to other 
values. Values are not absolute. They are symbolic creations deriving from 
longstanding cultural practices and exist only in immaterial forms. Values are 
transmitted and re-appropriated over time. Each generation hands down to the next 
set of values and the structural relations with which to understand it. Therefore, in the 
long term, values are in constant transformation.”122 

Cultural significance is regarded by Marta de la Torre as “the importance of a site as 
determined by the aggregate of values attributed to it.”123 This means that every site, building 
or element is target of several values; either in harmony or conflict; whenever establishing its 
cultural significance. Such establishment can either be individual, as a particular object; or 
collective, regarding its surroundings and global environment. 

All this could be very simple if time and society would not change, but fact is that every 
generation has its own aspirations to achieve. Even if afterwards next generations do not 
agree with it, they should respect it, and see it through their aims and values, weights and 
hierarchies, integrated in their contemporary circumstances. 

 “According to Jane Darke (1978), architect’s value systems play an important role in 
initial design decisions. In her research concerning public housing designs, she 
noticed that architects had not only used conjectures of a solution-oriented nature in 
formulating their responses to design projects but also they relied on a hidden agenda 
she called the primary generator. This is a set of values held by the designer or client 
that generates initial conjectures concerning what a future place might be.”124 

In the last decades, heritage has become a very important issue for our contemporary 
society. Still, it is neither regarded with the same interest, nor the same building is considered 
valuable, by every involved actor. Fact is that we are now living in the XXI century and past 
generation’s experiences from our cultural background influence our current values and aims, 
actions and judgments. Heritage is nowadays ruled by a variable values system and bared by 
a human environment, where experts play only a small role. 

“On the level of the taxonomy as a whole, it is possible – by using the scale concepts 
as terms of a higher level in a (meta)language – to give a meaningful description of 
architectural design as an activity directed at the initiation and control of purposeful 
change, employing interchangeability or substitution of physical, social and economic 
means with the restrictions of formal, functional, and temporal space on the level of 
professional, scientific and aesthetic reality that is required within a culturally 
determined milieu, while natural and self-evident situation aimed at.”125 

 

                                                                 
122 Zancheti, S.M. (2002) Values, built heritage and cyberspace, Museum International n. 215, v. 1, UNESCO: Paris, 
p. 19-28, available at: http://www.urbanconservation.org/textos/franca.htm (accessed on 14-05-2006) 
123 Torre, M. (2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation 
Institute, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
124 Voordt, T. J. M van der & Wegen, H. B. R. van (2005) Architecture in Use, an introduction to the programming, 
design and evaluation of buildings, Oxford: Architectural Press, p. 121 
125 Bax, M. F. T. & Trum, H. M. G. J. (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 61 



Structuring the pre-design stage / Synthesis 

101 

 
Table 44 – The taxonomy of concepts in Architecture (Bax & Trum, 1993) 

 
Table 45 – The taxonomy of concepts in Architecture (Bax & Trum, 2000)126 

Even if not seen by the heritage buildings perspective, Bax and Trum (1993) have 
developed the taxonomy of concepts in architecture. They defended that Architecture 
enclosed twelve concepts, which were part of a scale that grouped all concepts into different 
levels – scale concepts – dependent on their characteristic similarities. This scale established 
structural rules for every level, providing functional, formal and procedural procedures, 
regarding their particular decision field (vide Table 44). 

 

                                                                 
126 Bax, M. F. T. & Trum, H. M. G. J. (2000) A Building design process model according to domain theory, in Design 
research in the Netherlands, Eindhoven: Technische Universiteit Eindhoven, p. 21 
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When comparing the taxonomy of concepts in architecture, defined by Bax and Trum 
(1993, 2000) with the cultural values described in this Chapter, there are several similarities, 
even if different in their systematic structure (vide Table 45). 

Probably this is due to the fact that built heritage encloses all existent architecture 
buildings, constructed by past generations. In order to extrapolate this conceptual 
accordance, Bax’s and Trum’s definitions have been included in a standard format (vide 
Table 46), to better complement the concepts identified as cultural values. 
 

concept range regard 

the milieu of the building from historical to 
ecological orientation 

building architecture 
a commonwealth a cultural phenomenon 

the historical, geographical (both 
physical and social) and technological 

conditions 

Table 46 – The cultural Concept in Architecture127 

To synthesise and apprehend the building significance with high accuracy, the 
designer is advised to go through all relevant information, inventoried in the earlier sub-stage 
(analysis) and identify its cultural values, which according to the value system, are inherent to 
our culture and consequently to the building. 

Only afterwards, in the evaluation sub-stage and based on reliable knowledge, the 
designer can generate the building’s significance assessment, however now the designer is 
already able to organise and survey with accuracy and precision the building’s significance. 

The building significance survey is not always clearly perceptible, and requires the 
designer reasoning and expert knowledge support. With a proper survey it is possible, for the 
designer, to identify generally and in detail the evidences of the inherent cultural values, 
within the building. Plus, it will provide him factual elements to justify, his assessment criteria 
and design decisions, to the other involved actors. 

4.3.3.2.1 THE CULTURAL VALUES 
In order to identify the universe of the cultural values inherent in a building and it 

environment, an extensive survey has been developed focusing on international charters, 
conventions, resolutions and recommendations (vide Chapter 3.2 in book I – basis). The 
cultural values used in this research have been identified there and structured according to 
their closest inter-relations. 

The surveyed documents started in “The STAB manifesto” (1877), written by William 
Morris and other founder members, till the “Message on the world value of ‘Stocznia 
Gdanska’” (2004), acclaimed by all attendees of International Conference "Gdansk Outlook 
4". Within this survey, it was easy to verify that some cultural values are more referenced 
than others. However, this research advises the designer to survey, within the building and its 
environment, the inventoried traces of such cultural values, and only afterwards assess their 
hierarchical relationship. 

                                                                 
127 Bax, M. F. T. & Trum, H. M. G. J.  (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 56 
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    code description   

3SS│PV1 social  

3SS│PV2 economic   ecological social economic 

3SS│PV3 political   

3SS│PV4 historic  

3SS│PV5 aesthetical   age 
(OTHER) 
PRIMARY 
VALUES 

political 

3SS│PV6 scientific  

3SS│PV7 age  

3SS│PV8 ecological  

 

scientific aesthetical historic 

3SS│PV9 other primary values  

PR
IM

AR
Y 

VA
LU

ES
 

        

Table 47 – The primary cultural values 

Certainly, the significance survey results will be various from building to building; but 
the designer should make an effort to maintain the same survey method. That will allow him 
to reach an objective and scientific posture, which is normally classified as subjective, vague, 
personal, impartial, etc. 

Mason (2002) also defined a provisional typology for cultural values. This typology 
included “the kinds of value most often associated with heritage sites and conservation 
issues, but it does not assume that every heritage site has every type of value”. Accordingly, 
there were two major groups: the socio-cultural values (historical, cultural-symbolic, social, 
spiritual-religious and aesthetic) and the economic values [use (market), non-use (non-
market), existence, option and bequest]. Whenever related to the cultural values identified in 
this research, his definitions and typologies will also be referenced, further in the Chapter. 

Similar to the building environment survey, the designer should consider the building 
significance, when considering the primary and the secondary values. Respectively, the 
primary values are the ones inherent in the building, and the secondary values are the ones, 
inherent in similar buildings. 

Only the primary values are defined and described in this Chapter (vide Table 47). But 
the designer, within a survey, when willing to enclose data and information retrieved from 
secondary buildings, can easily change the identification code, from PV (primary values) to 
SV (secondary values). 

Respectively, PV1 refers to the social values and the building’s identity. PV2 refers to 
the economic values and the building’s payability. PV3 refers to the political values and the 
building’s symbolism. PV4 refers to the historic values and the building’s authenticity. PV5 
refers to the aesthetical values and the building’s creativeness. PV6 refers to the scientific 
values and the building’s ingeniousness. PV7 refers to the age values and the building’s 
patina. PV8 refers to the ecological values and the building’s continuity. PV9 refers to all other 
primary cultural values, not referenced earlier. 
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 SURVEY SOCIAL VALUES 3SS│PV1 

“The concept of social value follows closely the notion of “social capital”, a widely used 
concept in the social science and development fields. The social values of heritage 
enable and facilitate social connections, networks, and other relations in a broad 
sense, one not necessarily related to central historical values of the heritage.”128  

Based on the information collected in the earlier inventories, the designer can survey 
the social values, within the building and its environment. However, the designer, as building 
expert, is not used to identify and survey such cultural values; as good as he is used to the 
“traditional” cultural values (e.g. historic). 

He needs to enter in this challenging world and deal with the non-expertise perceptions 
revealed by the other involved actors, during the previous-stage (analysis). Normally, they are 
not aware of styles, conceptual intentions, etc. But they have clearly defined what they 
consider as valuable, reflecting their own experience and relation with the building. 

“The stakeholders of social values are usually members of the public who have not 
traditionally participated in our work or had their opinions taken into consideration. 
Today, as we recognize the importance of including all stakeholders in the process, we 
must turn to other disciplines to bring these new groups into the discussions.”129 

concept range regard 
the territoriality of the 

building from individual to collective 

building architecture 
a social good, a habitat a social phenomenon 

the meeting of social demands for 
housing and shelter and social and 

human behaviour 

Table 48 – The social concept in architecture130  

Bax and Trum (1993) defined the social concept in architecture. Accordingly, they 
regarded the architecture as the meeting of social demands for housing and shelter and 
social and human behaviour. Through social values the building would be perceived as a 
social good, a habitat, and architecture as a social phenomenon (vide Table 48). 

The REAP, Rapid Ethnographic Assessment Procedures (Low, 2002) including a 
number of methods selected to combine different information from different sources, would 
allow a comprehensive study. Low (2002) described several other actions; e.g. the physical 
traces mapping and the behaviour mapping.131 

 
 

                                                                 
128 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
12, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
129 Torre, M. (2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation 
Institute, p. 3, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
130 Bax, M. F. T. & Trum, H. M. G. J.  (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 56 
131 Low, S. M. (2002) Anthropological-Ethnographic Methods for the Assessment of Cultural Values in Heritage 
Conservation, in Torre, M. (2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty 
Conservation Institute, p. 3, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-
2006) 
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    code description   

PV1│SO1 spiritual  

PV1│SO2 emotional, individual  - spiritual emotional, 
individual 

PV1│SO3 emotional, collective  

PV1│SO4 allegorical  

PV1│SO5 -  - 
(OTHER) 
SOCIAL 
VALUES 

emotional, 
collective 

PV1│SO6 -  

PV1│SO7 -  

PV1│SO8 -  

 

- - allegorical 

PV1│SO9 other social values  

SO
CI

AL
 V

AL
UE

S 

        

Table 49 – The universe of the social values 

Low’s publication used landscape architecture as example; however, such actions are 
also viable, within the building scale, whenever surveying the social values. When mapping 
the physical traces, the designer would be representing schematically the presence of the 
human activity, in the building and its environment; based on the evidences found in the 
physical inventory (previous sub-stage activity). He could easily determine the used and 
unused locations, through the mapping of the physical traces. 

When mapping the behaviour, the designer would also be representing schematically 
the human activity and presence, in both building and environment. However, now based on 
the evidences found in the oral inventory (previous sub-stage activity) the designer would be 
able to determine behaviours, respectively identify in time and space. He could determine 
within the behaviour mapping, not only the used and unused locations; but also to accurately 
determine relations between the everyday activities and the building anomalies. 

Within the building; forms, components or materials might be distinguished for their 
intrinsic cultural values, more related to the social values. Table 49 describes the universe of 
those cultural values. Respectively, SO1 refers to the spiritual value, regarding the building 
substance as a piece of spirituality, related to beliefs or religions. 

Experiences of wonder, proud or fear can be related to the heritage buildings, 
depending on how society uses and sees this particular building or place. It does not require 
any kind of particular attribute substantially perceptible by the designer; as there are also 
‘common’ buildings that due to their inherent stories, legends and beliefs, have the ability to 
become a unique remaining testimony of past generations. 

Currently, many monuments in European cities are religious buildings (e.g. temples, 
churches, chapels, convents, etc.). The spiritual value, in these cases, is dependent on the 
specific religion cult that the building hosts; because each religion has its own ideologies and 
beliefs, which considerably shape the spaces and their perceptions (vide Figure 29). 
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 “Heritage sites are sometimes associated or imbued with religious or other sacred 
meaning. These spiritual values can emanate from the beliefs and teachings of 
organized religion, but they can also encompass secular experiences of wonder, awe, 
and so on, which can be provoked by visiting heritage places.”132 

 
Figure 29 – Church in Mértola, Portugal (2003) 

Figure 30 – Eindhoven University of Technology, The Netherlands (2005) 

Emotional values can be found in both individual and collective scale (SO2 and SO3). 
SO2 refers to the emotional value, regarding the building substance as a piece of individual 
identity, related to memory and experiences. Normally related to personal life experiences, 
individual emotional values are deep into everyone’s memory. 

That is probably why, for each important moment of our life, there is also a specific 
scenario. An invisible skin of emotions, always binds familiar places, e.g. housing, working, 
and leisure spaces, without any further pre-consideration of valuing them (vide Figure 30). 

 “We may live without [architecture], and worship without her, but we cannot remember 
without her.”133 According to Ruskin’s theories (1880), qualifying adjectives should not only 
embrace the delineations defined by the Western conceptions of History, with its national 
dimensions. 

On the contrary, SO3 refers to the emotional value, which regards the building 
substance as a piece of collective identity (e.g. families, neighbourhoods, ethnic groups, 
groups with special interests, etc.), related to collective memory and experiences. Collective 
emotional values join societal elements in matters of cultural identity, motivation, and pride. 

All these feelings can emerge spontaneously from society or even be motivated by the 
government, when building and establishing specific symbols for collective cultural 
enrichment. Generally these actions or feelings can improve psychologically human 
contentment and wellbeing, but also expectations can take subversive paths. 

 

 

                                                                 
132 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
12, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
133 Ruskin, J. (1880) The seven Lamps of Architecture, London: Allen Edition 



Structuring the pre-design stage / Synthesis 

107 

“Mythology has taught us that Narcissus died because he could not wrest himself 
away from himself and forget himself for a single moment. We have subsequently 
learned that narcissism is a necessary but temporary stage in the development of the 
human self, and that returning to it must lead to neurosis and madness.”134 

Choay (2001) pointed that since the end of XX century, societies started to 
contemplate narcissistically their own image reflected in built heritage. It was no more a 
matter of stimulating cultural identity, but a passive cult regarding common identity. As a 
reflection in the ‘patrimonial mirror’, built heritage passes form reality, to illusion. Such 
recollection of time would consequently erase many conflicts and interrogations suppressed 
by differences, varieties and fractures. 

SO4 refers to the allegorical value, which considers the building substance as a piece 
of allegorism, related to status, appearances and figurative perceptions. Also related to 
economic values, the allegorical value can be identified by the designer, when the building’s 
owner(s) perceives the building as a symbol of his social position, within the social hierarchy. 
For example, a building considered noble (e.g. palace) can be representative of high 
standards of living and/or working, for a family or a company. 

SO9 refers to all other social values, not referenced earlier. 

 SURVEY ECONOMIC VALUES 3SS│PV2 

“Economic values overlap a great deal with the sociocultural values (historical, social, 
aesthetic, and so on) (…) In other words, economic values are different because they 
are conceptualized in a fundamentally different way (according to a fundamentally 
different epistemology, one not commensurable with the narrative epistemologies used 
for sociocultural values).”135 

Based on the information collected in the earlier inventories, the designer can survey 
the economic values, within the building and its environment. Similar to the social values, 
the designer is also not used to identify and survey such cultural values. However, in order to 
understand the aims revealed by the involved actors, during the previous-stage, the designer 
needs to enter in the economic world and deal with their perceptions. 

 
concept range regard 

the marketability of the 
building 

from investment to 
exploitation 

building architecture 
an economic good on the 

market an economic phenomenon 

the meeting of economic demands for 
investments and exploitation 

Table 50 – The economic concept in architecture136 

 
                                                                 
134 Choay, F. (2001) The invention of the historic monument, Cambridge: University Cambridge Press, p. 171 
135 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
12, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
136 Bax, M. F. T. & Trum, H. M. G. J. (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 56 
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    code description   

PV2│EN1 use  

PV2│EN2 non-use  - use non-use 

PV2│EN3 entertainment  

PV2│EN4 allegorical  

PV2│EN5 -  - 
(OTHER) 

ECONOMIC 
VALUES 

entertain-
ment 

PV2│EN6 -  

PV2│EN7 -  

PV2│EN8 -  

ECONOMIC VALUES 

- - allegorical 

PV2│EN9 other economic values  

 

        

Table 51 – The universe of the economic values 

Bax and Trum (1993) defined the economic concept in architecture. Accordingly, it 
regarded the architecture as the meeting of economic demands for investments and 
exploitation. Through economic values the building would be perceived as an economic good 
on the market, and architecture as an economic phenomenon (vide Table 50). 

Unlike the vagueness of other cultural values, this value has a very specific relation to 
the market reality and many actors, mostly promoters and/or property owners see it as the 
‘only’ value that should be considered. This inequitable and simplistic perception of reality can 
truthfully put the building and environment into very difficult situations. 

That is why it is so important for the designer to be alert and consider such cultural 
values, since the beginning. The economic value can bring much destruction to the building, 
whenever involved actors are willing to combine minimum costs with maximum profit, without 
considering the consequences. 

The concept of heritage has always been bordered by economical constraints, and this 
has constantly influenced the position of buildings in the market. However, the economic 
values can be perceived through different perspectives. 

Table 51 describes the different perspectives, within the economic values. EN1 refers 
to the use value, which considers the building substance as a piece of utility, related to the 
original or attributed function of the building (vide Figure 31). Whenever a building is being 
used, the designer needs to consider the use value. 

Bax and Trum (1993) also defined the utility concept in architecture (vide Table 52). 
Accordingly, it regarded the architecture as the dynamic state of built place, meeting physical, 
physiological needs of human beings, social groups and organizations. Through use values 
the building would be perceived as a utilitarian system accommodating as organization, and 
architecture as a utility phenomenon. 

 
 
 



Structuring the pre-design stage / Synthesis 

109 

concept range regard 
the employability of the 

building 
from mono to multi 

functional 
building architecture 

a utilitarian system 
accommodating as 

organization 
a utility phenomenon 

the dynamic state of built place, 
meeting physical, physiological needs 
of human beings, social groups and 

organizations 

Table 52 – The utility concept in architecture137 

Inversely, EN2 refers to the non-use value, which regards the building substance as a 
piece of obsolescence, related to the expired function of the building. Consequently, 
whenever a building is not being used, the designer needs to consider both use value 
(previous to obsolescence) and the non-use value (vide Figure 32). 

 

 
Figure 31 – Julianahof, Eindhoven – The Netherlands (2004) 

Figure 32 – Multi-functional building, Porto – Portugal (2004) 

EN3 refers to the entertainment value, regarding the building substance as a piece of 
income, related to the market and to socio-economical developments. Connected to the 
tourist industry, the entertainment value is part of the use value, but it has different interests 
that go beyond its fundamental use. It implies economic exploitation and profit. 

“Pushed to its limits, animation becomes the exact inverse of the staging of the 
monument, which it transforms into a theatre or stage. The building enters in 
competition with an autonomous show or an “event” that valorises them and that they 
can, in turn, out of his strange oppositional relationship, further magnify, depreciate, or 
reduce to nothing.”138 

 
 

                                                                 
137 Bax, M. F. T. & Trum, H. M. G. J. (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 56 
138 Choay, F. (2001) The invention of the historic monument, Cambridge: University Cambridge Press, p. 147 
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The amusement significance uses culture and local characteristics as product of 
commerce. This can represent advantages and disadvantages for the building. The 
entertainment value might be responsible for the building continuity, but simultaneously it can 
also be responsible for the building over exploitation and constantly target of vandalism acts. 

That is certainly the result of aims that forget the cultural significance of such building 
and perceive it merely as an economic product, ready to be consumed and exploited as much 
as possible; neglecting it as a possible cultural symbol of a city, region or country. But of 
course, the designer will verify that, fortunately this is not always the case and that it varies 
from building to building, from environment to environment. 

EN4 refers to the allegorical value, which regards the building substance as a piece of 
‘allegorism’, related to status, appearances and figurative perceptions. Even if already 
referenced in the social values (vide SO4); the designer can choose, either to place the 
building into a social allegorical value, or into an economic allegorical value. 

The difference is small, however, relevant. When surveying the information 
inventoried, it will be clear for the designer, if the allegorical value has routes on becoming 
socially levelled with the building’s image, or if instead it is mostly routed on publicizing 
financial property. EN9 refers to the other economic values, not referenced earlier. 

The economic survey is very useful for the designer, because it will reveal the effective 
market rate attached to the building, compared to other similar buildings; as well as, the 
building lot, compared to other lot market rates. The market rate is related to the building’s 
significance and condition, but also to the building’s environment. 

This survey can finally make public the reason why most drastic interventions and 
demolitions have been done over the past few years; because recurrently, the building market 
rate is too low, when compared to the market rate of the building lot. Consequently, some 
building owners or promoters, aiming ambitiously high, choose to ignore the building and 
focus on the lot. 

In such cases, the building almost disappears, when it does not disappear entirely. 
Many examples of such interventions can be found, especially in urban centres, which are 
also the central business districts (CBD) from those urban areas. There, speculations are 
higher than in other common urban centres. 

 SURVEY POLITICAL VALUES 3SS│PV3 

“Political value - the use of heritage to build or sustain civil relations, governmental 
legitimacy, protest, or ideological causes - is a particular type of cultural/symbolic 
value. These values stem from the connection between civic/social life and the 
physical environment and from the capacity of heritage sites in particular to stimulate 
the kind of positive reflection and political behaviour that builds civil society.”139  

Based on the information collected in the earlier inventories, the designer can survey 
the political values, within the building and its environment. Similar to the social and 
economic values, the designer is also not used to identify and survey such cultural values. 

 
 

                                                                 
139 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
11, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
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    code description   

PV3│PO1 educational  

PV3│PO2 management  - educational management 

PV3│PO3 entertainment  

PV3│PO4 symbolic  

PV3│PO5 -  - 
(OTHER) 

POLITICAL 
VALUES 

entertain-
ment 

PV3│PO6 -  

PV3│PO7 -  

PV3│PO8 -  

 

- - symbolic 

PV3│PO9 other political values  

PO
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L 
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Table 53 – The universe of the political values 

He needs to survey all information revealed by the leaders involved with the building, 
during the previous-stage (analysis), and enter in this governmental world, which deal with 
broader management perceptions. 

The concept of heritage has always been bordered by political, as well as by economic 
constraints. This has constantly influenced the destiny of many buildings, highly dependent 
on the direction of the political strategies. 

They could flow, either towards or away from cultural significance. Political values can 
be perceived through different perspectives. Table 53 describes the different perspectives, 
within the political values. Respectively, PO1 refers to the educational value, which considers 
the building substance as a piece of education, related to the civilization progression. 

There are in fact many buildings which have been part of our education; regarding 
national, regional or even local political actions. Nevertheless, this does not necessarily mean 
that only the historic buildings and monuments, taught and explained in schools, have 
inherent political educational values. The designer might discover within the inventories, 
evidences of such didactic significance and expose it to the other involved actors. 

 “Like all heritage values, political value can be interpreted through a positive lens – as 
a key contributor to civil society – or, more cynically, it can be interpreted as a political 
tool used to enforce national culture, imperialism, post colonialism, and so on.”140 

PO2 refers to the management value, which regards the building substance as a piece 
of management, related to strategies and policies. The building might have been built within a 
strategy of management (vide Figure 33), or might be now part of an urban strategy of 
political management, within the municipal master plans (vide Figure 34). 
                                                                 
140 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
11, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
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The designer must be aware that new urban plans, new management aims and 
promotion expectations might undercover negligence towards the existing infrastructure and 
the destruction of natural resources. There is always the classical example of the 
Haussmann’s intervention in the city of Paris, but do not think that such expectations are part 
of the past. 

PO3 refers to the entertainment value, which considers the building substance as a 
piece of income, related to the economical market and to the socio-economical 
developments. Similar to the entertainment value defined, within the economic values, the 
political entertainment value is more oriented towards the dissemination of cultural awareness 
(local, regional or national), than towards pure exploitation of the buildings. PO4 refers to the 
symbolic value, regarding the building substance as a piece of emblematism, related to 
power, authority and prosperous perceptions. PO9 refers to all other political values, not 
earlier mentioned. 

“Political/civil value can be manifestly symbolic, or it can stem from research and 
understanding of how heritage sites are created and evolve, and from learning about 
who has shaped the environment.”141  

 
Figure 33 – Urban centre of Lisbon, Portugal (2005) 

Figure 34 – Urban centre of Guimarães, Portugal (2004)142 

The political survey is useful for the designer, because it will reveal the effective 
intentions of the leaders (local, regional or national) regarding the building and its 
environment. They might not have specific considerations, whenever the building has private 
owners and is not included in their master plans. However, the designer might be dealing with 
public buildings, or with buildings which are included in their master plans. At that point, they 
certainly have strategies the designer will obligatorily have to consider. 

When mapping the political survey, the designer might neither find particular strategies 
for the building, within its environment; nor for specific building components, forms or 

                                                                 
141 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
11, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
142 Abrantes, J. C. (2005) O centro histórico de Guimarães, in 1001 Razões para Gostar de Portugal, Mountain View: 
Google Blogger, available at: http://static.flickr.com/42/76604685_3ccb261510_m.jpg (accessed on 25-09-2006) 
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materials. But, especially in public buildings, where there was a specific purpose to 
demonstrate political power, the designer might find interesting evidences (vide Figure 35). 

The vandalism of War and Terrorism are also two of the main harassments towards 
built heritage, which combine simultaneously the building and their population annihilation, 
but no further statements will be made; because this situation, even if serious, is not directly 
related to the function of the designer and to what he has to produce, when developing 
rehabilitation designs of built heritage. 

 

 
Figure 35 – Urban centre of Luxembourg, Luxembourg (2005) 

Figure 36 – Technical University in Gdansk, Poland (2005) 

A good example of evidences of political value, within a building component, is Figure 
36. What might appear to some a simple brickwork anomaly is in fact, the true evidence of a 
tragic episode, during the invasions of World War II. By that period, this building has hosted 
the military hospital, and those anomalies are, in fact, traces of bullets shot against the 
patients and doctors, who were trying to escape through the windows, while the building was 
under attack. 

 SURVEY HISTORIC VALUES 3SS│PV4 

“Historical values are at the root of the very notion of heritage. The capacity of a site to 
convey, embody, or stimulate a relation or reaction to the past is part of the 
fundamental nature and meaning of heritage objects. Historical value can accrue in 
several ways: from the heritage material’s age, from its association with people or 
events, from its rarity and/or uniqueness, from its technological qualities, or from its 
archival/documentary potential.”143 

Before explaining what the designer needs to survey within the historic values, it is 
important to mention the controversy between the words historical and historic, many times 
used for the same purpose in several relevant literatures. Any building that is considered 
historic is also considered historical; however, a historical building does not necessarily mean 
that the building is historic. 
                                                                 
143 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
11, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
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    code description   

PV4│HI1 educational  

PV4│HI2 historic-artistic  - educational historic-
artistic 

PV4│HI3 historic-conceptual  

PV4│HI4 symbolic  

PV4│HI5 archaeological  - 
(OTHER) 

HISTORIC 
VALUES 

historic-
conceptual 

PV4│HI6 -  

PV4│HI7 -  

PV4│HI8 -  

HISTORIC VALUES 

- archaeological symbolic 

PV4│HI9 other historic values  

 

        

Table 54 – The universe of the historic values 

When surveying the historic values, within the building and its environment, the 
designer needs to be very alert and understand if the information inventoried refers to historic 
or historical values (age). The word historical appears in the early fifteenth century, while the 
word historic appears later, in the early seventeenth century. Historic means important in 
history (collective), while historical means everything from the past, independent from being 
important or not. 

Based on the information collected in the earlier inventories, the designer can survey 
the historic values, within the building and its environment. A historic significance is normally 
related to important events or individuals (collective). These values, inversely to the earlier 
described (social, economic and political) are “traditional” heritage expertise values, which 
most designers have been taught to respect and accurately perceive. 

The historic values may not be the oldest values, but they are certainly the most ample 
ones. Generally, all that once was modern and standard from a specific time and generation 
can become historic with time. But historic values go beyond the aspect of age of heritage 
buildings. Historic values represent the ability of inspiring interrelations with past and present 
generations, through the routes of knowledge. 

When the building and/or environment are part of a temporal line constructed by 
history, and somehow this history is also important for more actors than the primary actors, 
who have lived the building’s history; then it can be classified with intrinsic historic values. 
Generations come and go, and the buildings remain, while still accepted by its environment, 
either covered by pride and superiority, or by shame and weakness. As a collective memory, 
this civil living passes organically through generations, moulding their memories, according to 
their time and ideologies. 

Table 54 describes the different perspectives, within the historic values. HI1 refers to 
the educational value, which regards the building substance as a piece of education, related 
to the civilization progression (vide PO1). 
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Similar to the political educational values, also the historic educational values regard 
the evidence for didactic information and instructive knowledge, however, within the historic 
value, the educational value does not have to reference exclusively political matters (vide 
Figure 38). 

 “Educational/academic value is a type of historical value. The educational value of 
heritage lies in the potential to gain knowledge about the past in the future through, for 
instance, archaeology or an artist’s creative interpretation of the historical record 
embodied in the heritage.”144 

HI2 refers to the historic-artistic value, which considers the building’s substance as a 
piece of art, related to historic stylistic or discursive movements. The artistic concept will be 
further defined within the aesthetical values. Nevertheless, within the historic values, the 
artistic value gains the attribute of immortality. It means that the building or part of it retains 
artistic signs, which are now part of history. 

“Artistic value – value based on an object’s being unique, being the best, being a good 
example of, being the work of a particular individual, and so on – is also a type of 
historical value.”145 

 
Figure 37 – Farm of S. Silvestre, Pernes – Portugal (2002) 

Figure 38 – St. Jorge Castle, Lisbon – Portugal (2004)146 

Similar to HI2, also HI3 refers to the historic-conceptual value, regarding the building 
substance as the integral materialisation of conceptual intentions, related to historic stylistic 
and/or discursive movements. Also, the conceptual values will be further defined within the 
aesthetical values. Nevertheless, within the historic values, the conceptual value gains the 
attribute of immortality. It means that the building or part of it retains conceptual signs 
(architectural, urban planning, etc) that are now part of history. 

 
 

                                                                 
144 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
11, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
145 Ibidem 
146 Unknown author (2004) St. Jorge Castle, in Sapo: Lisboa blogs, Aveiro: Universidade de Aveiro, available at: 
http://lisboa.blogs.sapo.pt/arquivo/historia_104_a.jpg (accessed on 25-09-2006) 
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HI4 refers to the symbolic value, which considers the building substance as a piece of 
emblematism, related to power, authority and prosperous perceptions (vide Figure 37). 
Whenever this symbolism is neither a political statement, nor it is acknowledged as 
educational value; but still it has been part of an important event in the past; then, the 
symbolic value is directly related to the historic values. 

“Buildings are not, as a rule, described as archaeological sites if they are in current 
use, although such structures may, nonetheless, have archaeological values (Wood, 
1994).”147 

HI5 refers to the archaeological value, regarding the building substance as a piece of 
ancient civilizations, related to their artefacts, human remains, etc. Normally a building does 
not have archaeological value; unless earlier interventions have discovered archaeological 
evidences, mostly in the underground, and they have been clearly identified and documented. 

The designer might also be the one finding archaeological evidences. They are 
normally exposed during the construction stage, when the underground of the building is 
being intervened for any reason. Especially in the old urban centres, that can happen quite 
often, and can represent considerable delays in the construction planning. All evidences need 
to be carefully recovered, documented and analysed, with a special attention to their 
environment conditions. 

Very interesting knowledge can emerge from the building regarding its past 
generations. This might even mean that the designer needs to rethink the entire design, e.g. 
when he has planned to place the new foundations, where some archaeological components 
were found. Most archaeological artefacts are removed, and handed over to museums or 
archaeological institutions, but ruins or building remainings normally remain in their original 
location. 

Therefore, whenever suspecting that there might be archaeological evidences, within 
the building or its environment, it would be better to make some ultra-sounding experiments, 
and verify if there are hidden constructions in the underground, within the physical inventory. 
Such evidences could even be integrated in the design, in future developments, and the 
designer could create an interesting solution that would respect the building’s past. In such 
cases, carefulness is a win-win situation. 

HI9 refers to the other historic values, not earlier mentioned. 

“An archaeological assessment is primarily concerned with the importance of a site as 
evidence of past human use or as a representative of a class of archaeological 
phenomena. Significance is not immutable and requires matching of the 
archaeological resource with current knowledge and research problems.”148 

When already documented, most historic information is found in the documentary 
inventory, but the other two inventories (oral and physical) might also provide excellent traces 
to find historic evidences. Listed buildings might have the significance survey already done by 
the experts, at the Safeguard Institutions. However, the designer should see it as an 
inventoried document and not as the significance survey he needs to produce. After all, the 

                                                                 
147 Walton, T. (1999) Assessing the archaeological values of historic places: procedures, methods and field 
techniques, Science & Research internal report n.167, Wellington: Department of Conservation, p.11, available at: 
www.doc.govt.nz/Publications/ 004~Science-and-Research/Older-series/PDF/IR167.pdf (accessed on 14-05-2006) 
148 Ibidem 
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involved experts might have considered other parameters than the ones considered by the 
designer, in his own design process. 

The building can be generally valuable, or have specific building forms, components 
and materials which contain historic values. In plans, elevations and sections the designer 
can easily survey all historic evidences. Then, it will be much easier to develop further 
assessments. 

 SURVEY AESTHETICAL VALUES 3SS│PV5 

“In the main, aesthetic refers to the visual qualities of heritage. The many 
interpretations of beauty, of the sublime, of ruins, and of the quality of formal 
relationships considered more broadly have long been among the most important 
criteria for labelling things and places as heritage. The design and evolution of a 
building, object, or site can be another source of aesthetic value. It is also argued that 
the category of the aesthetic can be interpreted more widely to encompass all the 
senses: smell, sound, and feeling, as well as sight. Thus, a heritage site could be seen 
as valuable for the sensory experience it offers. Aesthetic value is a strong contributor 
to a sense of well-being and is perhaps the most personal and individualistic of the 
socio-cultural value types.” 149 

Based on the information collected in the earlier inventories, the designer can survey 
the aesthetical values within the building and its environment. Bax and Trum (1993) defined 
the aesthetic concept in architecture. Accordingly, it regarded architecture as a fine art and 
the relationship towards the other fine arts. Through aesthetical values the building would be 
perceived as a work of art, and architecture as an artistic phenomenon (vide Table 55). 

 
concept range regard 

the artisticity of the 
building 

from impression (for the 
beholder) to expression 

(creator) 
building architecture 

a work of art a artistic phenomenon 

the architecture as a fine art and the 
relationship towards the other fine arts 

Table 55 – The ‘aesthetic’ concept in architecture150 

The aesthetical values are normally referred to as the sensorial qualities of the 
building; accessible to be smelled, heard, felt and seen by all actors. However, aesthetically, 
what one can perceive globally as beautiful, other might perceive as ugly. 

Therefore, within this survey, the designer should try not to base his presumptions on 
the subjective side of aesthetics, where personal tastes and preferred styles can influence the 
way he perceives the building and its environment. The designer should be very objective and 
equally aware of the consequences subjectivity might bring to his surveys. Subjectivity 
disables him from developing properly the aesthetical values survey. 

                                                                 
149 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
11, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
150 Bax, M. F. T. & Trum, H. M. G. J. (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 56 
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    code description   

PV5│AE1 artistic  

PV5│AE2 notable  - artistic notable 

PV5│AE3 conceptual  

PV5│AE4 evidential  

PV5│AE5 -  - 
(OTHER) 

AESTHETICAL 
VALUES 

conceptual 

PV5│AE6 -  

PV5│AE7 -  

PV5│AE8 -  

AESTHETICAL VALUES - - evidential 

PV5│AE9 other aesthetical values  

 

        

Table 56 – The universe of the aesthetical values 

As a first start, the designer must also consider the building beyond his own 
perspective as a building expert, and also consider it, within the survey the other actor’s 
perspective. This will immediately eliminate a considerable percentage of subjectivity. 

Secondly, it is very important that the designer surveys the building and its inherent 
aesthetical values. But, he cannot forget that more than an isolated object, the building is 
integrated in its environment. Depending on its aesthetical values, the environment might also 
influence the building’s perception. A building can be simultaneously classified by the 
designer harmonious as an isolated object, and totally dissonant, as part of its environment. 

Thirdly, it might help the designer if he combines the perspectives of all the actors, the 
evidences found in the building and its environment and the documentary evidences, into 
several schematic plans, elevations and sections where all building substance, referenced as 
aesthetically valuable, can be clearly identified. 

Those schematic drawings might integrate as well indicative photographs, short 
descriptions, etc. The content and structure of such survey always depends on the 
information found, but primarily, it is highly sensitive to the designer’s ability to synthesise 
words and perceptions into accurate and technical drawings. 

Within the building; some forms, components or materials might be distinguished from 
others, due to their intrinsic cultural values, more related to the aesthetical values. Table 56 
describes the universe of those particular cultural values. AE1 refers to the artistic value, 
which considers the building’s substance as a piece of art, an original product of creativity 
and imagination. 

Each building reflects the artistic choices of the designers and their chosen style, or 
discourse. Each period has its own fashions and preferences, but the designer when 
surveying the building, will be able to identify all this factors, based on all the evidences. Only 
afterwards, he should be able to develop his own judgements. 
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AE2 refers to the notable value, which regards the building substance as the product of 
a creator. For example, a building designed by a renowned architect, even if uninteresting for 
other aesthetical reasons. In such cases, it will always be known and valued as one of the 
products of his creator, identifiable by his ‘signature’. 

AE3 refers to the conceptual value, which considers the building substance as the 
integral materialisation of conceptual intentions. The conceptual developers, in most cases, 
are architects; but also other experts (e.g. urban planners) can be conceptual developers. 

It all depends on the building scale and its environment. It might be the case, where 
the building as an isolated object has few identified aesthetical elements, but because 
integrated in its environment, achieves higher interests as part of a whole, e.g. when the 
building is part of an urban safeguard master plan. 

Architecture is the only fine art, where function, performance, etc., play a significant 
role, often controversial when confronted with the artistic purposes. The conceptual 
materialization is an imperative demand. It requires a body effort from the visitor and not just 
simple visual observation, as in other fine arts. 

Bax and Trum (1993) defined the architectural concept in architecture. Accordingly, it 
considered the building’s function, form and environmental context. Through the architectural 
value, the building would be perceived as a whole, as an organism; and architecture as a 
multi-dimensional phenomenon (vide Table 57). 

 
concept range regard 

the self-evidence of the 
building from artificial to natural 

building architecture 

a whole, an organism a multi-dimensional 
phenomenon 

the building’s function, form and 
environmental context 

Table 57 – The architectural concept in architecture151 

AE4 refers to the evidential value, which regards the building’s substance as an 
authentic exemplar of a decade, within a stylistic and/or discursive era. Related to the historic 
values, this value positions the building or some building components into the history of art 
and architecture. AE9 refers to all other aesthetical values, not referenced earlier. 

 SURVEY SCIENTIFIC VALUES 3SS│PV6 

Based on the information collected in the earlier inventories, the designer can survey 
the scientific values, within the building and its environment. The scientific values are also 
expertise values, related to the designer’s work; however, they are somehow more related 
with the productive dimension, than with the ideological dimension of buildings. 

Bax and Trum (1993) defined the scientific concept in architecture. Accordingly, it 
considered architecture as the source relevance, validity and applicability of information, 
methods and techniques of research in the field of social, natural and technological sciences, 
methods and techniques of architectural design. 

                                                                 
151 Bax, M. F. T. & Trum, H. M. G. J. (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 56 
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Through scientific values the building would be perceived as a hypothesis, as a 
representation of knowledge; and architecture as a methodology to prove the hypothesis 
(scientific phenomenon – vide Table 58). 

Within the building; some forms, components or materials might be distinguished from 
others, due to their intrinsic cultural values, more related to the scientific values. The scientific 
values are precisely deducted, when the designer surveys the entire production process; from 
the design stage (e.g. architects, engineers, etc) to the construction stage (e.g. workmen). 

 
concept range regard 

the foundations of the 
building 

from traditional to 
innovative, from implicit to 

explicit knowledge 
building architecture 

a hypothesis, as a 
representation of 

knowledge 
a scientific phenomenon 

the sources, relevance, validity and 
applicability of information, methods 

and techniques of research in the field 
of social, natural and technological 

sciences, methods and techniques of 
architectural design 

Table 58 – The scientific concept in architecture152 

If the designer does not survey properly the scientific values of the building and its 
environment; in further design developments, there is a risk that he wrongly decides to 
subtract components and materials, which were scientifically representative of the building’s 
time. The designer might be erasing particular construction methods, representative of the 
cultural acknowledgements of our society; while he simply could, after the significance 
assessment, identify the less valuable forms, components and materials and play within that 
range of freedom. Certainly interesting solutions would emerge combining old and new 
technologies. 

Table 59 describes the universe of those particular cultural values. Respectively, SC1 
refers to the workmanship value, which considers the building’s substance as a piece of work, 
an original result of human labour. This factor is very important; especially if the designer is 
dealing with heritage buildings, often technically complex, authentic and rare. 

“Craft- or work-related values are often very important aspects of heritage. A building 
embodies the methods used to design and make it, and the values relating to the 
process of making and building are often separate from (or lost among) more static 
historical or aesthetic values.” 153 

Victor Mestre (2002) defined the craftsman as “a constructor artisan that, with 
renowned quality, executed with constructive rigour, material’s knowledge, proportion, scale, 
harmony and sense of integration, functionality, and still, able to maintain strong bounds of 
cultural identity to the place and community”154 

 
 

                                                                 
152 Bax, M. F. T. & Trum, H. M. G. J. (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 56 
153 Mason, R. (2002) Assessing Values in Conservation Planning: Methodological Issues and Choices, in Torre, M. 
(2002) Assessing the values of cultural heritage: Research report, Los Angeles: The Getty Conservation Institute, p. 
11, available at: www.getty.edu/conservation/resources/assessing.pdf (accessed on 14-05-2006) 
154 Mestre, V. (2002) Arquitectura popular da Madeira, Lisboa: Argumentum, p. 287 (Portuguese) 
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    code description   

PV6│SC1 workmanship  

PV6│SC2 technological  - workman- 
ship 

techno- 
logical 

PV6│SC3 conceptual  

PV6│SC4 -  

PV6│SC5 -  - 
(OTHER) 

SCIENTIFIC 
VALUES 

conceptual 

PV6│SC6 -  

PV6│SC7 -  

PV6│SC8 -  

 

- - - 

PV6│SC9 other scientific values  
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Table 59 – The universe of the scientific values 

Even if some techniques and materials are still used nowadays, most elements are 
now prefabricated and industrialised; so the craftsmanship required to construct a building is 
not the same anymore. There are technologies which are more complex than others, as there 
are components which require more workmen expertise than other. It will all depend on the 
building. 

Bax and Trum (1993) defined the makability concept in architecture. Accordingly, it 
regarded architecture as the realization of the material system of a building, meeting 
demands of production construction and management. Through makability values the building 
would be perceived as a building system, as work; and architecture as a technological 
phenomenon (vide Table 60). 

 
concept range regard 

the technical realizability 
of the building 

construction and 
production process 

directed at the creation of 
a desired date 

building architecture 

a building system, as work a technological 
phenomenon 

the realization of the material system of 
a building, meeting demands of 
production and construction and 

management 

Table 60 – The makability concept in architecture155  

SC2 refers to the technological value, regarding the building substance as a piece of 
skilfulness, within technologies and materials. During time and history, building materials 
have not always been the same. 
                                                                 
155 Bax, M. F. T. & Trum, H. M. G. J. (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 56 
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There are vernacular craftworks, with traditional techniques and natural materials, 
current craftworks, with current techniques and industrialized materials and industrialized 
craftworks, with pre-fabricated elements that the artisan only needs to assemble. Each of 
them has its own qualities and particular characteristics. 

SC3 refers to the conceptual value, which regards the building substance as the 
integral materialisation of conceptual intentions (vide AE3). Oriented towards the building 
science, the conceptual value considers more the concepts developed around the 
materialization decisions; on the ingeniousness of those solutions. 

They can be developed by architects, but most often they are product of the engineer’s 
intelligence. It all depends on the building and on who developed the detailed designs. Where 
no detailed designs were made, often the merit goes to the contractor and/or the workmen. 

When developing the scientific survey, the designer should segregate the building’s 
substance into its forms, components and materials and identify in plans, elevations and 
sections, the exact location of the scientific values. Photographs might also be very useful to 
have a clear impression of the building’s substance, which is being identified as scientifically 
valuable. 

Whenever the designer finds evidences of his assumptions in relevant literature, he 
should somehow try to introduce them in the survey, together with the graphical 
representations. Consequently, his work would be supported with expertise knowledge; and 
specially, when discussing these matters with other actors, this extra support would definitely 
increase the level of professional credibility of the designer’s assumptions. This aspect 
regards to all cultural values, and not exclusively the scientific values. SC9 refers to all the 
other scientific values, not referenced earlier. 

 SURVEY AGE VALUES 3SS│PV7 

Based on the information collected in the earlier inventories, the designer can survey 
the age values, within the building and its environment. The building’s age values are mostly 
characterised by the building’s lifetime. When the building had been intervened earlier, the 
designer should also survey the different ages of all interventions. 

Some experts entitle these age values as historical values, because it regards the past 
of the building, whether it was important or not. However, in this research we have chosen to 
use Riegl’s terminology in order to prevent terminological misinterpretations with the historic 
value and also to revive Riegl’s theories, too often forgotten in the built heritage’s expertise 
world. 

Riegl defined the age values (alterswert), in 1903, in his masterwork The modern cult 
of monuments156 . He predicted that such values would allow heritage to survive in this 
contemporaneous massive culture, and they really did. At least, in the XXI century, they still 
do. His theories about the age value enclosed a curious survey on the limitations of art–
history values, regarding the emotional strength of the past in the modern society. 

 
 
 

                                                                 
156 Riegl, A. & Scarrocchia, S. (1990) Il culto moderno dei monumenti: Il suo carattere e I suoi inizi, Bologna: Nuova 
Alfa Editoriale (Italian) translated from Riegl, A. (1903) Der moderne Denkmalkultus. Sein Wesen und seine 
Entstehung, in Verlage von W. Braumuller, Wien und Leipzig, K.K. Zentral-Kommission fur Kunstund Historische 
Denkmale (German) 
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code description   

PV7│AG1 workmanship  

PV7│AG2 maturity  - workman- 
ship maturity 

PV7│AG3 existential  

PV7│AG4 -  

PV7│AG5 -  - 
(OTHER) 

AGE 
VALUES 

existential 

PV7│AG6 -  

PV7│AG7 -  

PV7│AG8 -  

 

- - - 

PV7│AG9 other age values  

AG
E 

VA
LU

ES
 

        

Table 61 – The universe of the age values 

Bax and Trum (1993) defined the temporal concept in architecture. Accordingly, it 
regarded the architecture as the life cycle of the building, the participation of various parties in 
a controlled process with its physical, social and economic aspects. Through temporal values 
the building would be perceived as a mo(nu)ment; and architecture as a procedural 
phenomenon (vide Table 62). 

 
concept range regard 

the changeability of the 
building from static to dynamic 

building architecture 
a mo(nu)ment a procedural phenomenon 

the life cycle of the building, the 
participation of various parties in a 
controlled process with its physical, 

social and economic aspects 

Table 62 – The temporal concept in architecture157 

Within the building; some forms, components or materials might be distinguished from 
the others, due to their intrinsic cultural values, more related to the age values. Table 61 
describes the universe of those particular cultural values. AG1 refers to the workmanship 
value, regarding the building substance as a piece of work, an original result of human labour 
(SC1). 

When related to the age values, the designer should survey the craftsmanship value of 
the building’s substance oriented towards the period when it was produced. The designer 
should be very alert to not deny the workmen’s ability, necessary to build a specific building 
detail. It should be accurately surveyed if a specific detail was produced three centuries ago; 

                                                                 
157 Bax, M. F. T. & Trum, H. M. G. J. (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 56 



Re-architecture: lifespan rehabilitation of built heritage / Developing the prototype 

124 

or if instead it was ‘recently’ built, reproduced from an old existing style. (vide Chapter 3.2, 
book I – basis). 

AG2 refers to the maturity value, which regards the building substance as a piece of 
memory, reflecting the lives of previous generations. Depending on the range of existence, 
the designer might find in the building; traces of different owners and users, from different 
generations. There they lived their lives using those spaces, which consequently became 
personalized. 

A generation represents approximately 25 years, so for example, if a building which is 
now being rehabilitated (2006) was built during the 1960´s, it might have passed already 
through two or three generations. Not every generation changes the building, but most of 
them do, even if only in small scale. It has always to do with compatibility of aims, taste and 
needs; from one generation to the other (vide Figure 39). 

 

 
Figure 39 – Hotel of Santa Maria do Bouro, Portugal (2004) 

Figure 40 – Urban centre of Paderne, Portugal (2003) 

AG3 refers to the existential value, which considers the building’s substance as a piece 
of resources, a combination of useful forms, components, and materials. This value will be 
further explained in the ecological values (vide EL3). However, when related to the age 
values, the designer should perceive the building through these three different physical 
perceptions and survey their existence, through their inherent patina (vide Figure 40). 

Patina is the natural change of appearance, usually located in areas of the building 
exposed to its environment. Patina is product of use and age. AG9 refers to the other age 
values, not mentioned earlier. 

The designer can develop an accurate survey of the age values, and identify the 
building’s time evolution, based on the identification of the building maturation process and 
the involved generations. An accurate observation during the previous sub-stage, together 
with the compilation of the information related to the building’s lifetime; are a strong base for 
an accurate survey. 

The age values survey can be also denominated, within the built heritage expertise, as 
chronological survey. Similar to the other surveys it can be represented in plans, elevations 
or/and sections. This survey can truly profit with the complement of photographic elements, 
framing the particular areas, together with the fundamental description of the designer’s 
assumptions. 
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When the changes are not visibly clear, often experts decide for the plaster removal of 
the walls. This allows them to trace accurately and document the time evolution of the 
building and respective stages from an inner wall perspective. 

However, with this procedure, often unnecessary, the expert might be destroying years 
and years of the building’s history. In earlier times, plaster would be placed over plaster, 
providing extra layers that would consequently improve the wall’s thermal and acoustic 
insulation. Some of these plastered layers can reveal more than only the technical 
characteristics, e.g. decorations, inscriptions, etc. Therefore, it is very important to make first 
some punctual and/or infrared soundings, before choosing for the most intrusive solution. 

The designer should not take decisions at this sub-stage, which he might regret 
afterwards. By the moment that centuries of memories and evidences are erased, together 
with the plaster subtractions, then there is no turning back. Even if afterwards the designer 
chooses to reconstruct and add what was initially subtracted, it will not be authentic anymore. 

First, the designer should see if such a strong measure is really necessary. After all, it 
is the destruction of the ‘skin’, of the entire wall. The impact of such measure into the building 
is clearly understandable by the Portuguese expression picar até ao osso (to perforate until 
the bone), used for describing such cases, where the plaster was totally removed. 

 SURVEY ECOLOGICAL VALUES 3SS│PV8 

Based on the information collected in the earlier inventories, the designer can survey 
the ecological values, within the building and its environment. The ecological values are also 
expertise values; however they are normally not integrated within the cultural values. So, 
“traditional” heritage expertise is not used to survey the ecological values, as they are with the 
historic and aesthetical values. 

Ecology is considered to be the science which studies the living creatures, their 
interaction and relation with their environment. Therefore, the ecological values, within the 
cultural values, regard the building and its relation with the environment. The ecological 
values can be perceived in various ways. 

Table 63 describes the universe of those particular cultural values. EL1 refers to the 
spiritual value, which considers the building’s substance as a piece of spirituality, related to 
beliefs or religions (vide SO1). When related to ecological values, the spiritual value regards 
the degree of harmony between the building and its environment: naturals and unnaturals. 

The designer might be surveying a building which is in harmony with its environment; 
but most often, the building denounces its disequilibrium, e.g. orientation, materials, etc. With 
this survey, the designer can identify the influential factors, and try to improve them later 
during the design developments. 

EL2 refers to the essential value, which regards the building’s substance as a piece of 
sustainability, related to involved aims and approaches. The essential value can be seen as 
the holistic sum of the significant elements, within the building. In this matter, when the 
essential value is related to the ecological value, it determines the identification of ecological 
ideologies on its design and construction, and exploitation of the “four roots”. 

Such awareness might have been already there since the building’s origin, on its 
genesis, such as the watermills, windmills, etc. (vide Figure 41). But, also the essential value 
can have emerged along its existence, within later interventions. Figure 42 presents a simple 
building, in the urban centre of Beja, Portugal; where in an earlier intervention introduced a 
solar energy collector for water heating. 
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code description   

PV8│EL1 spiritual  

PV8│EL2 essential  - spiritual essential 

PV8│EL3 existential  

PV8│EL4 -  

PV8│EL5 -  - 
(OTHER) 

ECOLOGICAL 
VALUES 

existential 

PV8│EL6 -  

PV8│EL7 -  

PV8│EL8 -  

ECOLOGICAL VALUES - - - 

PV8│EL9 other ecological values  

 

        

Table 63 – The universe of the ecological values 

 
Figure 41 – The watermills in Pernes, Portugal (2002) 

Figure 42 – The urban centre of Beja, Portugal (2003) 

EL3 refers to the existential value, regarding the building’s substance as a piece of 
resources, within its combination of forms, components and materials (vide AG3). When the 
existential value is related to the ecological value, it determines the identification of a 
conditional value, regarding the building and its substance. At this level, the building is 
perceived by the designer as a ‘storehouse’ of available manufactured resources which can 
either be reused, reprocessed, recycled, etc. For a building to be built, natural resources have 
been subtracted from the natural environment. 

Also, human and energy resources have been used for its transformation into what it is 
visible today. With respect to all this factors, the designer should make a very accurate survey 
of the effective ecological value of the building, and which are the components in good 
condition versus the ones that have so many anomalies that do not have any possibility of 
survival, within the integral chain of management (ICM). 
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The ecological values survey should use the condition survey regarding the building 
substance, to determine range and degree of anomalies, making use of drawings, graphs, 
photographs, etc. The designer can use areas and volumes to determine with precision, 
which is the effective percentage of degradation and/or anomalies. 

EL9 refers to other ecological values. 

 SURVEY OTHER PRIMARY VALUES 3SS│PV9 

There are certainly other primary values to survey within the building and its 
environment. The designer needs to be aware that, depending on the building, the primary 
values influencing the building might be different and will influence the building differently. 



Re-architecture: lifespan rehabilitation of built heritage / Developing the prototype 

128 

3SS 
tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
Even if it is advisable to synthesise graphically, not everything surveyed within the 

building and its environment is suitable for plans, elevations, graphs, schemes, etc. So, 
whenever the designer is dealing with individual knowledge, which might be useful for future 
design developments, he can build a ‘knowledge base’, regarding all cultural values (vide 
Table 64). There, the designer can register systematically and chronologically all useful 
knowledge. The ‘knowledge base’ comprehends, in total, nine fields: 

 
 saID  the survey actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 guideline which guideline was followed, 
 cat. / cha. which guideline category / characteristic was followed, 
 keyword a recognizable keyword(s), 
 knowledge the knowledge developed in this action, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
 

iaID time date guideline cat. / cha. keyword knowledge useful observations 
01 01:00 2006-02-22 - - - - - - 
02 02:00 2006-02-23 - - - - - - 

Table 64 – The ‘knowledge base’ for the building significance survey 

The use of the tool available for the 3CS – Pre-Design / Significance Survey, at RE-
ARCHITECTURE®, allows the designer to easily structure and search for any of the building 
significance-oriented knowledge submitted into this database. All the insertions can be later 
added into the design report, dependent only in the intentions of the designer. 
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4.3.3.3 3CS – CONDITION SURVEY 
THE UNIVERSE OF THE PRE-EXISTING PERFORMANCES 

“A condition survey will establish the building’s state of repair. It will identify any major 
deficiencies in the structure and fabric. It will also highlight potential problems with the 
structural capacity and the capacity of the services.”158 

Even if located as the third survey of the synthesis sub-stage; the condition survey 
does not necessarily need to be the last one to be developed. It all depends on the work 
method of the designer and availability of information. Actually, some of the surveys 
developed to determine the building’s condition, can also be developed in parallel, or used to 
justify assumptions in the significance survey (e.g. age and ecological values). 

The condition survey is the less problematic from the three surveys. The designer will 
not have so many difficulties to insure its scientific consistency. Even if this survey requires 
the information collected in the analyses pre-stage, most parameters are easily measurable 
and can be surveyed, without the influence of subjective interpretations of the designer. 

The designer should try to develop a condition survey mostly based on graphical 
documents, e.g. figures, maps, drawings, photographs, etc. In cases where text is imperative, 
the designer should try to summarise and develop synthesis tables. The more the designer 
synthesises, the easier the next sub-stage (evaluation) will be developed. It might seem time-
consuming; but in fact, the quality of this survey will influence greatly all subsequent stages. 

Based on the condition survey, the designer will develop the condition assessment and 
based on the condition assessment he will structure the aims for the design developments. 
The designer will be able to sustain technically his future diagnostic and/or development 
plans, when dealing with the inventoried anomalies. 

Often, when the condition survey is not developed, the designer discovers the 
building’s anomalies, later on, during the construction stage. While in the pre-design stage, a 
condition survey can be developed in a few days; to deal with and solve an unexpected 
anomaly, during the construction stage, might represent few weeks of delay in the schedule 
and many waste of resources (time, capital, energy, human, etc). 

And especially when there is no time anymore to go back to the office and restructure 
the design developments, the designer might be forced by other involved actors (e.g. the 
contractor), in such situations, to provide “improvised solutions, mostly precarious and 
obligatorily less economical.”159 The contractor might not mind at the moment, because the 
priority is to not delay the schedule; but certainly for the owner and/or users, they would have 
definitely preferred the most appropriate (proactive), instead of the most reactive solutions. 

There are various parameters, the designer should consider in the condition survey 
(vide Table 65). All condition-related information should be split respectively into: the 
substances (forms, components and materials), the functions, the performances, the costs, 
the lifespan(s), and the adaptabilities; in order to develop accurate and specialised surveys. 

Briefly, the substances regard the building’s physical performance; the functions 
regard the functional performance, the performances regard the technical performance; the 
costs regard the economic performance, the lifespan(s) regard the lifetime performance and 
as last, but not least the adaptabilities, regard the potential performance. 

                                                                 
158 Douglas, J. (2002) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 66 
159 Appleton, J. (2003) Reabilitação de edifícios antigos – patologias e tecnologias de intervenção, Amadora: Edições 
Orion, p. 146 (Portuguese) 
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    code description   

3CS│PK1 substances, forms  

3CS│PK2 substances, components  adaptabilities substance, 
forms 

substance, 
components 

3CS│PK3 substances, materials  

3CS│PK4 functions  

3CS│PK5 performances  lifespans 
(OTHER) 
PRIMARY 

CONDITIONS 
substance, 
materials 

3CS│PK6 costs  

3CS│PK7 lifespans  

3CS│PK8 adaptabilities  

PRIMARY CONDITIONS costs performances functions 

3CS│PK9 other primary conditions  

 

        

Table 65 – The primary conditions 

4.3.3.3.1 THE SUBSTANCES 
The building’s substances have already been defined earlier in Chapter 4.3.2.3.1. 

During the physical inventory, the designer was asked to look at the building in three different 
perspectives; the building’s forms, components and materials. 

In Chapter 4.3.2.3.1 was also explained, that at that sub-stage, the designer should 
only inventory the primary forms, components and materials; available and possible to be 
inventoried within the building, without further interpretations and reasoning. The secondary 
forms, components and materials would be perceived by the designer, within the synthesis 
stage, when reasoning and surveying all inventoried information. 

Therefore, in this sub-stage, the designer is asked to transform and synthesise some 
fundamental aspects regarding the building substance and its physical performance, based 
on the information retrieved from the primary forms, components and materials. 

 FORMS 
The formal interpretation of the building substances 

“The space can, and in many cases should, be regulated by its own rules, from which 
we enhance the ones that orient its form (rhythm, proportion, bright-dark, symmetry, 
etc.) and its dimension (scale, modulation, etc.) having as goal a higher neutrality (or 
flexibility) in relation to the functional evolution and mutation.”160 

                                                                 
160 Reis Cabrita, A. M. (1985) Patologia dos espaços, in Primeiro encontro sobre conservação e reabilitação de 
edifícios de habitação, Lisboa: Laboratório Nacional de Engenharia Civil, p. 53 (Portuguese) 
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    code description   

3CS│SF1 arrangement, relation  

3CS│SF2 arrangement, composition   direction relation com-
position 

3CS│SF3 symmetry  

3CS│SF4 order, proportion  

3CS│SF5 order, hierarchy  rhythm    
(OTHER) 

SECONDARY 
FORMS 

symmetry 

3CS│SF6 pathology  

3CS│SF7 rhythm  

3CS│SF8 direction  

 

pathology hierarchy proportion 

3CS│SF9 other secondary forms  

SE
CO

ND
AR

Y 
FO

RM
S 

        

Table 66 – The secondary forms 

When perceiving the building through its forms, the designer should survey several 
formal factors, which inevitably denounce the building’s meanings, behind the apparent 
spatial planning. There is more knowledge available in the building’s form, than the designer 
might initially expect. When interpreting with awareness, he can reveal many hidden 
meanings and/or even discover unplanned but inherent spatial characteristics. 

Table 66 categorizes the secondary forms, within the building substance. SF1 refers to 
the relation of the building, SF2 refers to the composition of the building, SF3 refers to the 
symmetry of the building, SF4 refers to the proportion of the building, SF5 refers to the 
hierarchy of the building, SF6 refers to the pathology of the building, SF7 refers to the rhythm 
of the building, SF8 refers to the direction of the building and SF9 refers to the other 
secondary forms, not mentioned earlier. 

 SURVEY ARRANGEMENT, RELATION 3CS│SF1 

“Arrangement includes the putting of things in their proper places and the elegance of 
effect which is due to adjustments appropriate to the character of the work.”161 

When surveying the physical relation of the building, the designer should survey the 
relation of forms and spaces, within the building’s substance. Within the different existing 
forms, there might be present interesting volumetric and/or spatial relations; intentions 
independent of materiality, even if there materialised. There might be a form related to 
another form or a space related to another space; as if they were in dialogue. 

Such relation is not always perceptive. However, the designer should survey the 
building’s substance, before determining that the building has no inner relations. It might be 
an interesting aspect to depurate along further design developments. 
                                                                 
161 Morgan, M. H. (1960) Vitruvius: The ten books on architecture, New York: Dover Publications, p. 14 
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A “diagrammatic layout” 162  might be a good possibility to represent such relation 
survey. As all forms or spaces have been coded already by the designer in the physical 
inventory, the designer just needs to create a net of relationships with all the identified codes. 

 SURVEY ARRANGEMENT, COMPOSITION 3CS│SF2 

 “Contrary to sculpture, articulation in architecture requires a reference to one or 
several of the means listed above: it cannot be a question of caprice. Articulation 
makes it possible to express construction, function, and relationship to the site. In this 
way the building becomes more explicit; it expresses its own nature.”163 

 “”Continuity replaces the relative autonomy of the elements by a progressive 
transformation of form. (…) The object then appears to have been formed from a 
single mould.”164 

According to Von Meiss (1992), there are two methods of composition: the articulation 
and the continuity. Articulation refers to the accentuation of the building through it parts 
(different forms); while continuity refers to the fusion between those parts, as well as their 
interdependencies. The designer can survey the formal composition of the building, so that 
later on, when he is designing the new formal additions, he can choose to work in harmony 
with the inherent composition of the building or for a different approach, inverse or unrelated. 

 SURVEY SYMMETRY 3CS│SF3 

“Symmetry is a proper agreement between the members of the work itself and relation 
between the different parts and the whole general scheme, in accordance with a 
certain part selected as standard.”165 

Symmetry is a particular relation, in-between the building arrangements and 
formalisms. Having for example, the form k and its symmetrical form -k, enclosing their 
respective universe of components, it can be mathematically stated that: 

 
Bn identified component 
n number of the component 
i total number of components in k 
j total number of components in -k 
a relational variable 
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Therefore, independent from further motions, e.g. rotations, when surveying the 
physical symmetry of the building, the designer should consider the existing similarities 
among the building’s forms and spaces that could have resulted from a group of operations; 
and where some building’s forms, might actually have resulted from other building’s forms. 

                                                                 
162 Neufert, E. & Neufert, P. (2000) Architects' data, London: Blackwell Science, p. 110 
163 Von Meiss, P. (1992), Elements of Architecture: From Form to Place, London: E&FN Spon, p. 80 
164 Ibidem 
165 Morgan, M. H. (1960) Vitruvius: The ten books on Architecture, New York: Dover Publications, p. 14 
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    code description   

SF3│SY1 directional  

SF3│SY2 reflection  - directional reflection 

SF3│SY3 rotational  

SF3│SY4 translational  

SF3│SY5 glide reflection  screw 
axis 

(OTHER) 
SYMMETRY rotational 

SF3│SY6 rotoreflection  

SF3│SY7 screw axis  

SF3│SY8 -  

 

rotoreflection glide 
reflection translational 

SF3│SY9 other symmetrical categories  

SY
MM

ET
RY

 

        

Table 67 – The symmetrical categories 

There are several categories of symmetrical relations the designer can identify within 
the building and its environment (vide Table 67). SY1 refers to the directional symmetry, 
regarding forms or spaces oriented towards the same direction. SY2 refers to the reflection 
symmetry (mirror image), regarding one form and/or space being the effective reflection of 
another form and/or space. This is the most common category of symmetry and which has 
been used in buildings, since ancient times. For example, the letter A has one axis, while the 
letter X has four axes of symmetry. A circle has infinite axes of symmetry. 

SY3 refers to the rotational symmetry. SY4 refers to the translational symmetry. SY5 
refers to the glide reflection, which combines both reflection in a line and translation along the 
same line. SY6 refers to the rotoreflexion, which combines the rotation, regarding a specific 
axis; with the reflection, into a plane perpendicular of the same axis. 

SY7 refers to the screw axis, which combines a rotation, regarding a specific axis with 
a translation along the same axis.166 SY9 refers to other symmetric categories, not referenced 
earlier. The designer might identify and represent the building’s symmetries in graphical 
(drawn documents); e.g. in plans, elevations, sections, perspectives, etc. 

 SURVEY ORDER, PROPORTION 3CS│SF4 

“Order gives due measure to the members of a work considered separately, and 
symmetrical agreement to the proportions of the whole. (…) By this I mean the 
selection of modules from the members of the work itself and, starting from these 
individual part of members, constructing the whole work to correspond.” 167 

                                                                 
166 Unknown author (2006) Symmetry,  Wikipedia: The Free Encyclopedia, available at: 
http://en.wikipedia.org/wiki/Symmetry (accessed on 17-05-2006) 
167 Morgan, M. H. (1960) Vitruvius: The ten books on architecture, New York: Dover Publications, p. 14 
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“Le Corbusier, basing his theory on the series of the eleventh-century mathematician 
Fibonacci, takes the credit for reducing the Golden number to rational numbers 
applicable to architecture. His Modulor is the most innovative and important system of 
proportions worked out by an architect in the twentieth century”168 

Just as symmetry, proportion is also a particular relation, in-between the building 
arrangements and formalisms. Having for example, the form k and its proportional form -k, 
enclosing their respective universe of components, it can be mathematically stated that: 

 
Bn identified component 
n number of the component 
i total number of components in k 
j total number of components in -k 
a relational variable 
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Therefore, when surveying the physical proportion of the building, the designer should 
consider, within forms and spaces, if there are proportional similarities among them that could 
have resulted from a geometric rule. According to Von Meiss (1992), to speak about 
proportions is the same as speaking about the ‘correct measures’ of the object created. 

 SURVEY ORDER, HIERARCHY 3CS│SF5 

Hierarchy has already been defined within the primary unnaturals (Chapter 4.3.3.1.2), 
as the gradual system of categorizing all built elements (e.g. walls, buildings, etc) in relation 
to the other built elements. Now, zooming in on the building’s substance, hierarchy regards to 
the gradual system of categorizing each building’s forms and spatial hierarchies in relation to 
the others.  

Depending on the building, the designer might be able to identify considerable 
differences, within its forms and spaces; which might contribute to the hierarchical ranking, 
e.g. area, height, visual axis, etc. For example, a master living room with a view to the main 
city square does not have the same ‘power’ as a small room with a small window and a view 
to the courtyard. The hierarchy is mostly dependent on the category of facilities the designer 
can identify within the building. 

As in many other characteristics, the hierarchy among forms and spaces might not 
have been intentional, but the designer should deal with the building’s existence. If the 
hierarchy is strong and representative, the designer should take it into consideration; 
especially, if he does not intend to diminish it, in his further design developments. 

 SURVEY PATHOLOGY 3CS│SF6 

The designer can survey the building’s pathology, through the formal perspective. He 
can check if there are either forms or spaces, within the building, which should be considered 
as inadequate and/or present clear physical anomalies. 
 

                                                                 
168 Von Meiss, P. (1992), Elements of Architecture: From Form to Place, London: E&FN Spon, p. 63 
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    code description   

SF6│PA1 location  

SF6│PA2 dimension  category location dimension 

SF6│PA3 description  

SF6│PA4 cause  

SF6│PA5 effect  duration  (OTHER) 
PATHOLOGY description 

SF6│PA6 scale  

SF6│PA7 duration  

SF6│PA8 category  

 

scale effect cause 

SF6│PA9 other pathological cha.  

PA
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Table 68 – The pathological characteristics 

Especially regarding functions where the formal requirements change considerably 
fast, due to their required services, e.g. hospitals, the building might have some spaces which 
can easily become unsuitable for the function required. 

Also, when the building has experienced earlier interventions, it might also happen that 
the designer might be dealing with forms and spaces that would be suitable for their original 
functions of the building, but not for the later functions, to which it has been adapted. The 
contrary can also occur, whenever the previous designers might have already tried to solve 
that particular space anomaly in their rehabilitation design developments. These factors can 
be easily detectable when interviewing the building users. They have the required experience. 

Table 68 structures the pathological characteristics. PA1 refers to the location of the 
anomaly. PA2 refers to the dimension of the anomaly. PA3 refers to the description of the 
anomaly. PA4 refers to the cause of the anomaly. PA5 refers to the effect of the anomaly. 
PA6 refers to the scale of the anomaly. PA7 refers to the duration of the anomaly. PA8 refers 
to the category of the anomaly, and PA9 refers to all other pathological characteristics. 

Such survey can be most useful for further design developments, especially when the 
designer decides which might be the formal changes, within the building. He can better justify 
to the involved actors, formal changes in the areas where most anomalies were located, than 
formal changes where the building does not actually need them. 

 SURVEY RHYTHM 3CS│SF7 

When surveying the formal rhythm, within the building’s substances, the designer can 
encounter different rhythms. Also, depending on the environment, the rhythm effect might be 
different. As in music, rhythm has to do with order, and the relationship between parts and 
whole. That relationship can be harmonic or conflictive, soft or strong, homogeneous or 
heterogeneous, etc. It can vary greatly, from building to building. 
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“Where music articulates temporal rhythms, architecture creates spatial rhythms. In 
this sense, both arts are concerned with order, and the relation between parts and 
whole depends upon harmonious integration rather than negation.”169 

For example, the rhythm of a space might be given by its salient concrete structure, or 
even by its window openings. There are infinitive forms of exposing rhythm into buildings and 
the designer can try to discover which the spatial rhythm inherent in the building is. 
Depending on its scale and style, it might even trespass the physical aspects and contribute 
towards the spatial harmony and balance. Based on this survey, the designer can try to 
correct the eventual un-rhythmic forms, in the building’s new existence he will later propose. 

 SURVEY DIRECTION 3CS│SF8 

The designer can retrieve from the physical inventory, the spatial directions created by 
the building forms. For example, in a long corridor with a window in the end, pointing to the 
city skyline and respective landmarks, it might be more or less clear which the spatial 
direction is. However, in another spatial composition the designer might have to go through 
the inventoried information, before surveying properly the spatial directions. 

Afterwards, the designer can easily map the formal directions and understand all 
spatial dynamics. There are spaces more directional than others, as well as, there are 
centripetal (towards the interior), and centrifugal directions (towards the exterior). It will all 
depend on the building and its formal substance. 

The designer can, again, make use of drawings, graphs, photographs, etc; in order to 
develop the direction survey properly. He can consider developing more than two 
perspectives, especially if the building passed already through more than two generations. 
When the time schedule does not allow all perspectives, the designer can produce the 
perspectives of the most significant perspectives (e.g. original, last, etc). 

The designer should also be very attentive to the building’s environment, because he 
might be working with a building where the directions, due to the evolution of the 
environment, disappeared or are imperceptible. Therefore, for previous perspectives he 
should retrocede in time, to the building’s reality on those specific periods of time. 

 SURVEY OTHER SECONDARY FORMS 3CS│SF9 

When the designer is surveying the building substance, through a formal perspective, 
he might encounter other secondary forms which should be considered. It will all depend on 
his work method, as well as the building and its environment. 

The priority of the earlier described guidelines is to provide support for the designer to 
develop a conscious formal survey. 

 
 
 

                                                                 
169 Radwan, J. (2001) Mediated Rhetoric: Presentational Symbolism and Non-Negation, in American Communication 
Journal, vol. 5 – issue, New Jersey:  American Communication Association, available at: 
http://www.acjournal.org/holdings/vol5/iss1/articles/radwan.htm (accessed on 24-09-2006) 
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 COMPONENTS 
The componential interpretation of the building substances 
 
When perceiving the building through its components, the designer should survey 

several componential factors, which inevitably denounce the building fragmentation, behind 
the apparent forms. Similar to how the designer performed for the formal survey, he can now 
focus beyond the building forms, as a combination of different components, enclosing their 
respective elements and joints. 

Already during the physical inventory the designer was asked to inventory the primary 
components. Now he should survey each component, in order to be able to determine 
accurately, and not based on personal opinions, whether they are still viable for remaining in 
the building’s new existence or not. 

Table 69 categorizes the secondary components, within the building substance. 
Similar to the secondary forms, SC1 refers to the building’s relation. SC2 refers to its 
composition. SC3 refers to its symmetry, SC4 refers to its proportion, SC5 refers to its 
hierarchy, SC6 refers to its pathology, SC7 refers to its rhythm, SC8 refers to its direction and 
SC9 refers to all other primary components, not mentioned earlier. 

 SURVEY ARRANGEMENT, RELATION 3CS│SC1 

When surveying the physical relation of the building, the designer should survey the 
componential relation, within its components, its elements and joints. There might exist 
volumetric or geometrical relations between the existing components; e.g. intentions 
independent of materiality. There might be a component related to another component, as if 
they were in dialogue (e.g., composed, layered, etc.). It is not always perceptive; however, 
the designer should survey the building substance, before determining that the building has 
no inner relations. It might be an interesting aspect to depurate along further design 
developments. As already referenced earlier (vide 3CS│SF1) a ‘diagrammatic layout’170 might 
be a good possibility to represent such relation survey. All components are coded already; 
therefore, the designer can easily create a net of relationships. 

 SURVEY ARRANGEMENT, COMPOSITION 3CS│SC2 

When surveying the physical composition of the building, the designer should survey 
the combination of components, within the building substance. There are different categories 
of composition (vide 3CS│SF2), however, it is necessary for the designer to determine within 
the building components, which are in fact the inherent elements and joints. 

Some components are homogeneous and do not have joints, except to be connected 
to other components; but, others might be heterogeneous (e.g. windows) and have several 
elements and joints, which can become quite important in terms of influencing their 
performance. 

 
 

                                                                 
170 Neufert, E. & Neufert, P. (2000) Architects' data, London: Blackwell Science, p. 110 
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    code description   

3CS│SC1 arrangement, relation  

3CS│SC2 arrangement, composition   direction relation com-
position 

3CS│SC3 symmetry  

3CS│SC4 order, proportion  

3CS│SC5 order, hierarchy  rhythm 
(OTHER) 

SECONDARY 
COMPONENTS 

symmetry 

3CS│SC6 pathology  

3CS│SC7 rhythm  

3CS│SC8 direction  

SECONDARY COMPONENTS 

pathology hierarchy proportion 

3CS│SC9 other secondary components  

 

        

Table 69 – The secondary components  

As with the formal composition, the designer can also survey the componential 
composition of the building. Then, later when he has to decide for new additions into the 
building, he could have a base of compositional sustenance. The designer can choose 
between working in harmony with the inherent composition of the building or choose for a 
different approach, inverse or totally unrelated. 

 SURVEY SYMMETRY 3CS│SC3 

Surveying for symmetry in the building’s components is quite similar to surveying the 
building’s forms (vide 3CS│SF3). It regards the particular relation, between the building 
components, their elements and joints. The dimensions of one particular component might 
have been used to produce several other components within a building; or an element used 
for another element. For example, a window can be used in another position (component), or 
only its glass in another window (element). 

When surveying the building’s form, the designer was already introduced to the 
different categories of symmetries, from directional till screw axis. The designer can now 
identify the symmetries within the building components and check if there is either a general 
guideline attaching a group of components, or if instead the symmetry is individual, 
component per component, element per element and joint per joint. The designer will be 
surprised with the amount of symmetrical relations that can emerge from the component’s 
geometry. As in other surveys, it is advisable to use graphical elements, e.g. building plans, 
elevations, sections, perspectives, etc. 
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 SURVEY ORDER, PROPORTION 3CS│SC4 

Surveying proportion within the building components’ perspective is quite similar to 
surveying building forms (vide 3CS│SF4). It still regards the particular relation, between the 
building components, their elements and joints. Therefore, when surveying the physical 
proportion of the building components, the designer should determine, within elements and 
joints, if there are similarities among them that could have resulted from a geometric rule. 

Let’s take a simple door as example. The door is 2,10m high and 0,70m wide. When 
surveying its proportions, the designer would discover that this particular component has a 
proportional relation in its dimensions (commensurate) of 3:1. Further, if he will find the same 
proportional relation in other components, he could conclude that probably an earlier designer 
had the intention of having those building components within the same proportional order. 
Again, it will depend on the building and its inherent components. 

 SURVEY ORDER, HIERARCHY 3CS│SC5 

Surveying hierarchy within the building components’ perspective is quite similar to 
surveying building forms (vide 3CS│SF5). Hierarchy has already been defined within the 
primary unnaturals (Chapter 4.3.3.1.2), as the gradual system of categorizing each built 
element (e.g. walls, buildings, etc) in relation to the other built elements. When dealing with 
the componential dimension of the building, hierarchy regards the gradual system of 
categorizing each building component in relation to the others. 

Depending on the building, the designer might be able to identify considerable 
differences regarding its characteristics, within its components, elements and joints, which 
might contribute to their hierarchical ranking, e.g. size, material, performance, etc. Their 
location might also be quite indicative. 

As in many other characteristics, the hierarchy among components might not have 
been intentional, but the designer should deal with the building’s existence. If the hierarchy is 
strong and representative, the designer should take it into consideration; especially, if he 
does not intend to diminish it in further design developments. 

 SURVEY PATHOLOGY 3CS│SC6 

The designer can survey the building’s pathology, through its componential 
perspective. He can check if there are components, or inherent elements and joints, which 
are considered inadequate and/or present clear physical problems. Similar to the formal 
pathology (3CS│SF6), each component is integrated in the building for a specific function. 

“There is a large body of literature that deals with building pathology, building failures 
and this should be studied before detailing commences in order to avoid making the 
same mistakes that the others have done previously. Thus, detailing to mitigate the 
effects of local climate with a view to durability should be a paramount consideration 
for designers.”171 

                                                                 
171 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 46 
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    code description   

PA4│CA1 mechanical  

PA4│CA2 physical, electromagnetic  - mechanical 
physical, 
electro-

magnetic 
PA4│CA3 physical, thermal  

PA4│CA4 chemical  

PA4│CA5 biological  - (OTHER) 
CAUSE 

physical, 
thermal 

PA4│CA6 -  

PA4│CA7 -  

PA4│CA8 -  

CAUSE 

- biological chemical 

PA4│CA9 other cause categories  

 

        

Table 70 – The cause categories 

Therefore, the designer needs to survey whether the building substance is presenting 
a general anomaly or if several anomalies can be identified instead in specific building 
components. For example, a wooden house can have the same anomaly in all components, 
when suffering of a global infestation; or a wooden structure can have only a few elements 
rotten, due to water infiltration. 

There can be several causes (deterioration agents) which contribute to building 
pathology. Most of them are related to combined situations (e.g. water and air); therefore, this 
research has decided to guide the pathology causes according to the international standards 
ISO 6241:1984.172  Accordingly (vide Table 70), there are five categories of deterioration 
agents: mechanical (CA1); physical, electromagnetic (CA2); physical, thermal (CA3); 
chemical (CA4) and biological (CA5). 

Especially with components exposed constantly to the natural environment, the 
designers might find several anomalies beyond its natural aging. Other components, that are 
protected, tend to endure longer than the expected averages. However, when the designer is 
dealing with an older building, which experienced already several earlier interventions, he 
might find anomalies which resulted from earlier interventions and their effective 
incompatibility between remaining and added of components. 

The designer must be aware that not all anomalies’ causes have the building’s 
environment as responsible. Some of them are drawn by designers already in the design 
stage, even if unintentionally. For that reason, such surveys are so important, because in fact, 
they enable the designer to directly detect all anomalies and learn from the errors and merits 
of the past. Only then, he will be able to determine its destiny. 

 

                                                                 
172 BSI (1984) ISO 6241:1984, Performance standards in building – Principles for their preparation and factors to be 
considered, London: British Standards Institution, p. 2 



Structuring the pre-design stage / Synthesis 

141 

In the previous guideline, to survey formal pathology (vide 3CS│SF6), the designer 
can find the table describing the pathological characteristics (vide Table 68). Those 
characteristics can also be used when surveying the componential pathology. Some can be 
easily detectable when physically inventorying the building, but others do require expertise 
knowledge, e.g. category, cause, effects, etc. 

 SURVEY RHYTHM 3CS│SC7 

When surveying the componential rhythm, within the building substance, the designer 
can encounter different rhythms. Also, depending on the component, the rhythm effect might 
be different. Within a stairs, the inherent elements can bring rhythm into the space, and 
depending on the components materiality the rhythm might be stronger vertically then 
horizontally. They might be regular, but there can also irregular rhythms. 

There are infinitive forms of exposing rhythm into building components and the 
designer can try to discover which the ones inherent in the building are. Depending on its 
scale and style, it can even trespass the physical aspects and contribute towards the 
componential harmony and balance. As with the formal rhythms, based on this survey, the 
designer can better try to correct eventual un-rhythmic forms or play with the existing building 
rhythms, through the new additions, within his design developments. 

 SURVEY DIRECTION 3CS│SC8 

“The direction of a connection is of specific importance for the deterioration of building 
components and the connection itself. Exposed connections leading into a structure 
may lead a flow of agents (air, water, pollutants) into a package (tightness).”173 

From the physical inventory, the designer can retrieve most directions inherent in the 
building components. Different from the formal directions, the componential directions 
specifically refer to the direction of the joints inherent in a specific building component, when 
combining several elements, or between two different components. According to Hermans 
(1995) there can be several categories of joints; e.g. vertical, horizontal, leading into the 
building, leading out of the building. She also alerted for the fact that the joint’s direction 
influences the quantity of deterioration agents flowing into the component. 

By making use of drawings, graphs, photographs, etc., the designer can develop a 
proper direction survey, not only identifying the componential directions, but also complement 
the pathology survey, by discriminating accurately which are the components that might be 
responsible for the current building anomalies. 

This will be very useful for the designer in later design developments. Because then, 
within his many actions, he could simply correct some of the inadequate joints and prevent 
many future worries regarding the building pathologies. 

 
 
 

                                                                 
173  Hermans, M. (1995) Deterioration characteristics of building components: a data collecting model to support 
performance management, Eindhoven: Technische Universiteit Eindhoven, p. 94 
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 SURVEY OTHER SECONDARY COMPONENTS 3CS│SC9 

When the designer is surveying the building substance, through a componential 
perspective, he might encounter other secondary components which should be considered. 
Again, it will all depend on his work method, as well as, the building and its environment. The 
priority of such guidelines is to provide support for the designer to develop a conscious formal 
survey. The condition assessment will be based on such surveys; therefore, the reasons for 
the broadness of such design process and respective guidelines, trying to cover the most 
important issues. 

 MATERIALS 
The material interpretation of the building substances 

 
Within the condition survey, the designer can also make use of all information retrieved 

from the previous inventories to better determine the effective condition of all materials 
available in the building. Not all forms and components are able to remain in later design 
developments, especially when the design implies several spatial changes. Nevertheless, as 
long as the designer developed this material survey, he can effectively determine which the 
global conditions of the materials are. 

After the material survey and within the design developments, the designer can easily 
distinguish what on the one hand can still be reprocessed and used for other purposes, and 
on the other hand what has no condition, and needs to be sent to landfill or incineration. 
Further on, during the preliminary design, the designer will get more guidelines and 
orientation regarding these aspects. 

The primary materials could have been mostly inventoried by visual inspection; 
however, the secondary materials already require other level of inspection. The designer can 
better get support from specialised companies, research institutes, universities, etc.; which 
have all the necessary equipment to perform in situ tests. They also have the know-how to 
remove only the necessary sample to develop further laboratory tests. 

The designer can use the geometric survey (plans and sections) as base and label 
every represented material with a different colour or hatch, as well as the respective 
description. That survey can be most useful for the design development, because when the 
designer reaches the stage of deciding what components to maintain, restore, improve or 
replace; he already has in his possession the material survey, with all the materials identified. 

Table 71 represents the secondary materials. SM1 refers to the material’s sensitivity to 
air. SM2 refers to its sensitivity to fire. SM3 refers to its sensitivity to water (absorbent). SM4 
refers to its sensitivity to earth. SM5 refers to its degree of dryness, moistness. SM6 refers to 
its degree of warmth, coldness. SM7 refers to its consistency, porosity. SM8 refers to its 
deformation, suppleness and flexibility. SM9 refers to other secondary materials. 

The following guidelines intend to alert the designer for the fact that each material has 
different behaviours regarding their different characteristics. The designer does not need to 
develop a full survey with experiments, because that work has already been developed along 
decades, by many expertise researchers. He just needs to identify behaviours and later check 
if within his design developments he can solve or improve many inventoried anomalies. 
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    code description   

3CS│SM1 sensitivity, air   

3CS│SM2 sensitivity,  fire  deformation sensitivity, 
 air 

sensitivity, 
 fire 

3CS│SM3 sensitivity, water  

3CS│SM4 sensitivity, earth  

3CS│SM5 dryness, moistness  density 
(OTHER) 

SECONDARY 
MATERIALS 

sensitivity, 
 water 

3CS│SM6 warmth, coldness   

3CS│SM7 density  

3CS│SM8 deformation  

 

warmth, 
coldness  

dryness, 
moistness 

sensitivity, 
earth 

3CS│SM9 other secondary materials  
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Table 71 – The secondary materials 

Within the following guidelines, the designer might find several assumptions quoted 
from Hermans (1995). Those assumptions were based on relevant literature, where among 
others Addleson and Rice (1989)174 , Stichting Bouwresearch (1989)175  and Viitanen and 
Elsinen (1988)176 can be found. 

 SURVEY SENSITIVITY, AIR 3CS│SM1 

“Strong wind with sand particles might cause erosion of softer types of ceramics.” 177 

“Both materials used for the frame and glazing are chosen or combined with other 
materials to obtain sufficient tightness, thermal and acoustic insulation.”178 

Whenever surveying the sensitivity of the inventoried materials, the designer will 
realise that each material has its particular sensibility degree towards the air. Hermans (1995) 
also referred that metals are sensitive to the corrosive agents from the environment (e.g. SO2, 
NO2), being pollution its main deterioration agent. 

 

                                                                 
174 Addleson, L. & Rice, C. (1991) Performance of materials in buildings: A study of the principles  and agencies of 
change, Oxford: Butterworth-Heinemann 
175 Stichting Bouwresearch (1989) Lespakket onderhoud en beheer van vastgoed, Module 3: Technieken, SBR 
rapport n. 201-3, SBR: Rotterdam (Dutch) 
176 Viitanen, H. & Elsinen, S. (1988) Puurakenteiden lahoisuuden määrittäminen, Research note 881, 
Espoo:Technical Research Centre of Finland (Finnish) 
177 Hermans, M. (1995) Deterioration characteristics of building components: a data collecting model to support 
performance management, Eindhoven: Technische Universiteit Eindhoven, p. 107 
178 Ibidem, p. 123 



Re-architecture: lifespan rehabilitation of built heritage / Developing the prototype 

144 

The designer can survey within the inventoried information if there is specific 
information related to the material’s air sensitivity and combine it. Then is clear for the 
designer where are problematic building materials regarding air sensitivity, within plans and 
elevations. When being aware of it, the designer can easily solve or reduce those problems in 
his design developments. 

 SURVEY SENSITIVITY, FIRE 3CS│SM2 

Whenever surveying the sensitivity of the inventoried materials, the designer will 
realise that each material has its particular sensibility degree towards fire. CIB (1983) 
explained the properties related to the material sensitivity (resistance) to fire, e.g. ignitability, 
flammability; resistance to surface spread of flame; heat, smoke and gas release; flame, 
smoke and gas penetration; fire resistance of components and elements of structure – 
stability, integrity, insulation, etc.179 (vide Table 158) 

 “The main deterioration agent for plastics is radiation. This not only causes 
discolouring, but may also provide the necessary environment for relaxation of the 
plastic.”180 

“The resistance of steel to fire is not very good, therefore steel is often wrapped in a 
further more resistant material, such as wood.”181 

The designer can survey within the inventoried information if there is specific 
information related to the material’s fire sensitivity and combine it. Then it is clear for the 
designer where, within plans and elevations, are located the problematic building materials 
regarding fire sensitivity. When being aware of it, the designer can easily solve or reduce 
those problems in his design developments. 

 SURVEY SENSITIVITY, WATER 3CS│SM3 

“Water can also wash out substances from the wood which are essential for its 
durability. (…) Chemical deterioration problems in relation to the presence of water 
depend strongly upon the type of plastic used.”182 

“For instance: materials with low water absorption (good water tightness) are 
combined with materials with good thermal insulation properties and materials with 
good strength properties in sandwich constructions.”183 

 

                                                                 
179 CIB (1983) CIB master list of headings for the arrangement and presentation of information in technical 
documents for design and construction, CIB report, Publication 18, Rotterdam: International Council for Building 
Research Studies and Documentation, p. 10 
180 Hermans, M. (1995) Deterioration characteristics of building components: a data collecting model to support 
performance management, Eindhoven: Technische Universiteit Eindhoven, p. 123 
181 Ibidem, p. 108 
182 Ibidem, p. 123 
183 Ibidem, p. 108 
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Whenever surveying the sensitivity of the inventoried materials, the designer will 
realise that each material has its particular sensibility degree towards water. CIB (1972) refers 
to the importance of considering several aspects such as absorption, passage or leakage, 
capillarity, etc.184 Later in 1983; CIB reinforces this ideal and adds several other aspects, e.g. 
water vapour resistance.185 

The designer can survey within the inventoried information if there is specific 
information related to the material’s water sensitivity and combine it. Then it is clear for the 
designer where, within plans and elevations, are problematic building materials regarding 
water sensitivity. When being aware of it, the designer can easily solve or reduce those 
problems in his design developments. 

 SURVEY SENSITIVITY, EARTH 3CS│SM4 

“Metals are sensitive to corrosion due to contact with other metals.”186 

Whenever surveying the sensitivity of the inventoried materials, the designer will 
realise that each material has its particular sensibility degree towards earth. Mostly, earth 
sensitivity refers to aspects such as ground pressure, earthquakes, vibrations, etc. 

The designer can survey within the inventoried information if there is specific 
information related to the material’s earth sensitivity and combine it. Then it is clear for the 
designer where, within plans and elevations, are problematic building materials regarding 
earth sensitivity. When being aware of it, the designer can easily solve or reduce those 
problems in his design developments. 

 SURVEY DRYNESS, MOISTURE 3CS│SM5 

“Ceramics are basically sensitive to moisture through absorption. If the moisture 
freezes, the stone cracks. The moisture can also cause efflorescence of salts; lime 
and other residues may be washed out of the brick, causing patches on the brick itself 
or on its surroundings. Moisture between plaster and stone causes the plaster to 
become detached from its background.”187 

“Wood is sensitive to moisture. (…) Furthermore, wood is susceptible to radiation, 
which results in a loss of colour and even cracking through excessive drying.”188 

Whenever surveying the sensitivity of the inventoried materials, the designer will 
realise that each material has its particular resistance amplitude towards dryness and 
moisture. Hermans (1995) also referred that due to moisture algae and other vegetation 

                                                                 
184 CIB (1972) CIB master lists for structuring documents relating to buildings, building elements, components, 
materials and services, Report n. 18, Rotterdam: International Council for Building Research Studies and 
Documentation, p. 12 
185 CIB (1983) CIB master list of headings for the arrangement and presentation of information in technical 
documents for design and construction, CIB report, Publication 18, Rotterdam: International Council for Building 
Research Studies and Documentation, p. 12 
186 Hermans, M. (1995) Deterioration characteristics of building components: a data collecting model to support 
performance management, Eindhoven: Technische Universiteit Eindhoven, p. 107 
187 Ibidem 
188 Ibidem, p. 108 
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would grow on stone, when the amount of moisture is combined with the suitable 
temperature. 

Accordingly, moisture is considered to be the most important deterioration agent, 
which affects all materials. CIB (1972) refers to the importance of considering the 
characteristic ‘drying’, due to the fact that this rate should be very important for a certain 
number of buildings where its materials change performance due to higher values of 
dryness.189 

The designer can survey within the inventoried information if there is specific 
information related to the material’s dryness and moisture, and combine it. Then it is clear for 
the designer where, within plans and elevations, are problematic building materials regarding 
dryness and moisture. When being aware of it, the designer can easily solve or reduce those 
problems in his design developments. 

 SURVEY WARMTH, COLDNESS 3CS│SM6 

“High temperatures seem to aggravate the corrosion process [of metals].”190 

“Combined with sufficiently high temperatures, wooden rot occurs, and mould and 
other biological deterioration agents develop. Moisture and temperature cause 
shrinkage and expansion. If not dealt with correctly, this combination may cause 
damage to the wooden component and/or its surroundings.”191 

Whenever surveying the sensitivity of the inventoried materials, the designer will 
realise that each material has its particular resistance amplitude towards warmth and 
coldness. CIB (1972) refers to the thermal characteristics, given normally by a K-value.192 

The designer can survey within the inventoried information if there is specific 
information related to the material’s warmth and coldness, and combine it. Then it is clear for 
the designer where, within plans and elevations, are problematic building materials regarding 
warmth and coldness. When being aware of it, the designer can easily solve or reduce those 
problems in his design developments. 

 SURVEY DENSITY 3CS│SM7 

Whenever surveying the sensitivity of the inventoried materials, the designer will 
realise that each material has its particular density and/or porosity. The average density of a 
material (ρ) can be measured when dividing its total mass (m) by its total volume (V). For 
example, steel has a ρ value of 7800 kg/m3, while hardwood has a ρ value of 800 kg/m3. 
Other ρ values are also available in Hermans’ dissertation (1995).  

                                                                 
189 CIB (1972) CIB master lists for structuring documents relating to buildings, building elements, components, 
materials and services, Report n. 18, Rotterdam: International Council for Building Research Studies and 
Documentation, p. 5 
190 Hermans, M. (1995) Deterioration characteristics of building components: a data collecting model to support 
performance management, Eindhoven: Technische Universiteit Eindhoven, p. 107 
191 Ibidem, p. 108 
192 CIB (1972) CIB master lists for structuring documents relating to buildings, building elements, components, 
materials and services, Report n. 18, Rotterdam: International Council for Building Research Studies and 
Documentation, p. 12 
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Plus, the porosity of a material (φ) can be measured when dividing the non-solid 
volume (Vp), by the total volume of material (Vm), both solid and non-solid parts. Porosity can 
be represented between 0 and 1, e.g. solid granite (φ= 0.01), clay (φ >0.5), etc; or with 
percentages, by simply multiplying the φ by 100%. 

 
V
m

=ρ  
V
V

m

p=ϕ  

 
The designer can survey within the inventoried information if there is specific 

information related to the material’s density and porosity, and combine it. Then it is clear for 
the designer where, within plans and elevations, are problematic building materials regarding 
density and porosity. When being aware of it, the designer can easily solve or reduce those 
problems in his design developments. 

 SURVEY DEFORMATION 3CS│SM8 

“Ceramics crack when put under tension force if no reinforcement is added. An 
inappropriate combination of ceramics with plaster or paints from an expansion and/or 
contraction point of view, causes cracking of plaster and/or paints. A connection 
restricting movements might cause cracks.”193 

Whenever surveying the sensitivity of the inventoried materials, the designer will 
realise that each material has its particular degree of deformation. The designer does not 
need to calculate it, but he needs to discuss with other involved actors about such matters. 
Therefore, it is important to understand and identify material deformation. 

Deformation is defined as the material change, resulted from an applied force (F), e.g. 
tensile (pull), compressive (push), shear, bending or torsion (twist). Each material has 
different degrees of deformation, but it is also dependent on its dimensions and geometry. It 
can pass through elastic and plastic deformation, and finally reach rupture, when target of a 
force during a long period of time.  

Some materials have moderate elastic deformation, and their deformation is reversible 
(e.g. thermoplastics), but there are also others with almost no elastic deformation (e.g. 
ceramics). When capable of sustaining large plastic deformations without reaching rupture, 
that material can be considered ductile (e.g. aluminium). 

The designer can survey within the inventoried information if there is specific 
information related to the material’s degree of deformation, and combine it. Then it is clear for 
the designer where, within plans and elevations, are problematic building materials regarding 
deformation and which are the areas where deformation does not imply any structural risk. 
When being aware of it, the designer can easily solve or reduce those problems in his design 
developments. 

 
 
 

                                                                 
193 Hermans, M. (1995) Deterioration characteristics of building components: a data collecting model to support 
performance management, Eindhoven: Technische Universiteit Eindhoven, p. 107 
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 SURVEY OTHER SECONDARY MATERIALS 3CS│SM9 

When the designer is surveying the building substance, through a material perspective, 
he might encounter other secondary materials which should be considered. Again, it will all 
depend on his work method, as well as, the building and its environment. The priority of the 
above named guidelines is to provide support for the designer to develop a conscious 
material survey. The condition assessment will be based on such surveys; therefore, the 
motives for the broadness of such design process and respective guidelines, try to face the 
most important parameters. 

4.3.3.3.2 THE FUNCTIONS 
“As the functional system (FS) we consider the total of performance that makes the 
building function as it does in reality. I.e. the functional system of spaces is the total of 
comfort- and functional performances and architectonical values.”194  

The functions, within the condition survey, enclose all sub-surveys targeting towards 
the functional performance of the building. According to Voordt (2005), the functional 
structure “is an abstract model of the product to be designed, ignoring physical characteristics 
such as dimensions, shape, colour and material usage.”195 

The designer will realise that functions can influence considerably the way built 
heritage is integrated in its environment. For centuries, buildings have been reused or 
adapted; therefore their functions have been either upgraded or changed into another 
function, hosting new life styles and behaviours. 

Our cities are living examples of that endurance and constant mutation. Especially in 
the older urban centres, generations come and go, leaving behind their traces and evidences. 
But when not demolished, buildings normally just get older and endure; as a loyal diary, with 
many secrets to reveal from the generations that inhabited and influenced its condition. 

“Objects can be described as systems. These systems are composed of sub-systems 
as we have seen in the decomposition of form in terms of levels, but it is also possible 
to make a distinction between subsystems based on differences in function.”196 

Within this research, the designer considers the building function, divided into the 
primary and the secondary functions. The primary functions are the universe of primary 
facility or facilities, which the building already hosted. The designer might be occupied with a 
building which hosts only one facility, but it can also be multifunctional. 

In such cases, e.g. housing + services buildings, there is often a main primary function, 
e.g. housing, and sub primary functions, e.g. services. Often sub-functions occupy less area 
and inhere less significance, when compared to the main function. The primary functions are 
covered by table 0 from CI/SfB and for this reason are not explicitly dealt with in this Chapter. 

                                                                 
194 Henket, H. J. (1988) Prestatiebeheersing van gebouwen: een mogelijk begrippenkader, Eindhoven: Technische 
Universiteit Eindhoven, p. 4 (Dutch) 
195 Voordt, T. J. M van der, Wegen, H. B. R. van (2005) Architecture in Use, an introduction to the programming, 
design and evaluation of buildings, Oxford : Architectural Press, p. 125 
196 Bax, M. F. Th. (1989) Structuring Architectural Design Processes, Open House International 14, no. 3, Eindhoven: 
SAR, p. 23 
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    code description   
3CS│ST1 category  

3CS│ST2 position  orientation category position 

3CS│ST3 dimension  

3CS│ST4 geometry  

3CS│ST5 space  time 
(OTHER) 

SECONDARY 
FUNCTIONS 

dimension 

3CS│ST6 motion  

3CS│ST7 time  

3CS│ST8 orientation   

 

motion space geometry 

3CS│ST9 other secondary functions  
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Table 72 – The secondary functions 

The secondary functions instead, are the inner spatial functions, hosted by the building 
forms and spaces (e.g. circulation areas). Not always a specific function is related to a 
specific form and space. Sometimes it occupies two or three areas. The designer needs to 
survey accurately all inventoried information and determine these functional zones. 

The primary and secondary functions have the same characteristics to be considered. 
The only difference is that while in primary functions, the designer is dealing with the building 
functions, in the secondary functions he is dealing with the inner spatial functions. 

Due to its degree of complexity, this Chapter will only focus on the guidelines and 
explanations related to the secondary functions. However, the designer just needs to follow 
the same path, in order to find the same characteristics, for the building as a whole. As 
earlier, the only difference among codes is that for knowledge related to primary forms the 
code should be PT and subsequently, for knowledge related to secondary forms the code 
should be ST. 

There are buildings which almost always maintained the original functions (e.g. 
churches, houses), but others, are susceptive to go aligned with the generational evolution. 
For example, there are convents, which along time have become schools, prisons, etc.; and 
that now become offices or even hotels. It is a constant change, but the designer will be able 
to identify all those evolutions in all inventoried information. 

Table 72 describes the secondary functions (characteristics). ST1 refers to the function 
category, ST2 refers to its position, ST3 refers to its dimension, ST4 refers to its geometry, 
ST5 refers to its space, ST6 refers to its motion, ST7 refers to its time, ST8 refers to its 
orientation, and ST9 refers to other secondary functions. 

This survey has the purpose to provide awareness regarding the building’s functional 
performance to the designer. When directly comparing in each following guideline the 
effective parity/disparity between the functional performance available in the building 
(supplied) and the functional performance legislated for such a building (required), the 
designer can effectively survey the functional condition of the building. 
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Figure 43 – The functional performance (adapted from Hermans, 1995) 

Later on, during the design stage, the designer will have to deal with a third level, 
which is the level in which the owners and/or users aim to rate the building performance 
(demanded). Depending on the owners’ and/or users’ needs, that level can be placed equal 
to the supplied or even above the required. 

Now, the designer should only identify which are the functional areas where the 
performance supplied within the original or earlier interventions is still efficient (supplied ≥ 
required); and which are the functional areas that are already inefficient (supplied < required).  

Henket (1988) defined a similar distinction between ‘over’ and ‘under’ performance197, 
where over performance is the period of time were the functional performance supplied is 
higher than the required, and vice versa (vide Figure 43). 

 SURVEY CATEGORY 3CS│ST1 

Every building, from simple to complex, has in its global functional structure, different 
facilities, within the same environment. Again, there can be areas with only one facility, and 
areas with more than one facility (multifunctional), e.g. ‘open space’ office, with no borders 
between ‘offices’ and ‘meeting rooms’. 

The CI/SfB system, as mentioned earlier (vide 3DI│PH2), has tables to further specify 
the category table 0. Therefore, the designer can join to the building facilities code (vide Table 
2), the codification of a specific building and continue to add more and more specifications. 
For example, if the designer was surveying a bathroom in a convent, the code of the 
bathroom would be composed as follows: (6-) for being in a religious facility, then (66) for 
being in a convent, then (664) for being a sanitary, hygiene facility and finally (6642) for being 
a bathroom. 

Table 73 describes the categories of Table 0, from CI/SfB, regarding the progression 
of the code (9-). Code (91) refers to the circulation, assembly facilities; e.g. entrance halls, 
lobbies, etc. Code (92) refers to the rest, work facilities; e.g. lounges, study-bedrooms, etc. 
Code (93) refers to the culinary facilities; e.g. kitchens, washing up, eating facilities, etc. Code 
(94) refers to the sanitary, hygiene facilities; e.g. bathrooms, dressing rooms, etc. 

 

                                                                 
197 Henket, H. J. (1988) Prestatiebeheersing van gebouwen: een mogelijk begrippenkader, Eindhoven: Technische 
Universiteit Eindhoven, p. 7 (Dutch) 
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    code description   

(91) circulation, assembly facilities  

(92) rest, work facilities  
other type of 

facilities, 
buildings 

circulation, 
assembly 
facilities 

rest, work 
facilities 

(93) culinary facilities  

(94) sanitary, hygiene facilities  

(95) cleaning, maintenance facilities  
processing, 

plant, control 
facilities 

PARTS OF 
FACILITIES 

culinary 
facilities 

(96) storage facilities  

(97) processing, plant, control, etc  

(98) other types of facilities, etc  

 

storage 
facilities 

cleaning, 
maintenance 

facilities 

sanitary, 
hygiene 
facilities 

(99) parts of facilities, etc  

CI
/S
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 T
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 0 

        

Table 73 – The table 0 of CI/SfB construction indexing (continuation) 

Code (95) refers to the cleaning, maintenance facilities; e.g. laundries, ironing rooms, 
etc. Code (96) refers to the storage facilities; e.g. luggage rooms, garages, etc. Code (97) 
refers to the processing, plant, control facilities; e.g. power supply facilities, waste disposal 
facilities, etc. Code (98) refers to the other types of facilities, buildings; e.g. handicapped 
facilities, sculptures, etc. And finally, code (99) refers to the parts of facilities, other aspects of 
the physical environment, architecture as a fine art; e.g. storeys, patios, etc.198 

The designer can identify all the facilities available in the building and discriminate 
them in several plans, together with the respective code. That might seem time consuming, 
but again it will become practical when the designer starts getting more than one 
rehabilitation design and within his productions there are several data, information and 
knowledge facilities-related. 

 SURVEY POSITION 3CS│ST2 

When surveying the position of the facilities within the building, the designer can try to 
develop several plans and survey properly the relationship between facilities. It is 
fundamental for future developments that the designer understands completely the general 
relationships of each facility in relation to the other facilities. 

The designer can also make use of a ‘diagrammatic layout’, 199  using graphical 
representations and schematic floor plans. In rehabilitations, that reuse the building and 
maintain the original function, such survey can be very helpful to better systematize the 
relationships the designer is willing to maintain or to alter. 

 

                                                                 
198 Ray-Jones, A. & Clegg, D. (1991) CI/SfB construction indexing manual 1976, London: RIBA Publications, p. 33-34 
199 Neufert, E. & Neufert, P. (2000) Architects' data, London: Blackwell Science, p. 110 
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In rehabilitations, that adapt the building into a new function, such survey can be very 
helpful to better systematize, the facilities and their relationships which the designer 
recognises as similar. Then, even if he has to perform considerable changes in the building, 
at least those facilities and relationships can be preserved. 

 SURVEY DIMENSIONS 3CS│ST3 

When surveying the functional dimensions (m), within the building and its environment, 
the designer should consider both supplied (pre-existing) and required dimensions. 
Depending on the building’s environment, the designer can discover legal dimensional 
requirements regarding that specific facility or facilities, in that specific environment. Normally 
such regulations and technical recommendations are developed at national level. For 
example, in Portugal, they have to be approved in the National Assembly and published in the 
Republic diary. 

Also, the designer has to survey the functional measures (sizes), related to the building 
facility or facilities. The required measures for a bathroom within a sports centre are not the 
same for a bathroom within a small commercial facility. Whenever the information within the 
regulations and legislations is not sufficient, Neufert (2000)200 and Tutt & Adler (1998)201 have 
produced two fundamental masterworks regarding planning and design data. 

This legal and expertise support, will enable the designer to determine accurately if the 
inherent facilities within the building are still efficient, regarding its dimensions. If not, it 
enables the designer to decide, which is the effective difference between what the building 
has to offer and what is now required by the building’s environment. 

 SURVEY GEOMETRY 3CS│ST4 

When surveying the functional geometry (m2), within the building and environment, the 
designer should consider both supplied (pre-existence) and required (new existence) 
geometries. Depending on the building’s environment, the designer can discover legal 
geometrical requirements regarding that specific facility or facilities, in that specific 
environment. Also, depending on the facilities, there are geometries which are more suitable 
than others. Whenever the information within the regulations and legislations is not sufficient, 
the designer should use the earlier referenced masterworks (Neufert, 2000; Tutt & Adler, 
1998) to search for geometric considerations. 

 SURVEY SPACE 3CS│ST5 

When surveying the functional space (m3), within the building and its environment, the 
designer should consider both supplied (pre–existing) and required spaces. Depending on the 
building’s environment, the designer can discover legal geometrical requirements regarding 
that specific facility or facilities, in that specific environment.  

 

                                                                 
200 Neufert, E. & Neufert, P. (2000) Architects' data, London: Blackwell Science 
201 Tutt, P. & David, A. (1998) New metric handbook: Planning and Design Data, Oxford: Butterworth-Heinemann 
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Depending on the facilities, there are spaces which are more suitable than others. 
Whenever the information within the regulations and legislations is not sufficient, the designer 
should use the earlier referenced masterworks (Neufert, 2000; Tutt & Adler, 1998) to search 
for spatial considerations. 

 SURVEY MOTION 3CS│ST6 

Within the motion survey, through the functional perspective, the designer is advised to 
survey the evolution of the building regarding the availability of facilities. Especially older 
buildings experience several functional changes along the years, with more or less 
evidences, depending on the building construction or earlier interventions, and their degree of 
intrusiveness. The designer can find functional evidences of the construction or of earlier 
interventions, and track its effective evolution. 

It is not always the case, but in further design developments the designer might be 
willing to introduce similar facilities to the ones that already existed before, in an earlier 
functional period of the building. 

Based on the functional motion survey, the designer could even try to match facility 
positions, by implementing the same facility in an earlier position. He would be making use of 
the existing traces and evidences to make this temporal connection and retrospection, in his 
design developments, in order to expose it to all involved actors. 

 SURVEY TIME 3CS│ST7 

“First we know the functional life-span, i.e. the time in which a building in some way 
can meet the functional requirements. The functional lifespan usually consists of a few 
use-periods. The use-period is the time in which the functional system answers to the 
basic schedule of requirements. In an office building this is for example around 10-12 
years, and for a discotheque or boutique about 2-3 years.”202 

As defined already earlier (vide 3PI│PF7) time is the measure of motion. There are 
buildings, especially the older ones that passed already through different generations. As an 
accumulation of different time layers, it might be visible and clear for the designer, which 
functions were exactly from each time layer. 

When considering a generational period as approximately 25 years, the designer can 
already have an idea of how many different generations he will be able to identify in the 
building. For each different generation, the designer can identify a different functional 
lifespan. The number of layers will depend from building to building. 

The designer can develop several graphical elements, e.g. plans, elevations, sections, 
etc; describing the different functions, together with their functional lifespan. Also, in this case 
the designer can find values for specific functions among expertise masterworks; however, 
they are merely indicative and should not influence the designer’s decision on changing 
everything just because it reaches the functional lifespan limit. 

 

                                                                 
202 Henket, H. J. (1988) Prestatiebeheersing van gebouwen: een mogelijk begrippenkader, Eindhoven: Technische 
Universiteit Eindhoven, p. 6 (Dutch) 
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 SURVEY ORIENTATION 3CS│ST8 

As already referenced earlier in Chapter 4.3.2.3.1, there are specific functions that 
require a specific orientation. Also, the Feng-Shui ideologies have a clear relation between 
building functions and orientation. For example, according to Feng-Shui, the building 
entrances should be south oriented, in order to capture sun heat and attract longevity, good 
luck and fame. 

The designer is aware that not all functions require the same environment. Therefore, 
he can identify the function’s orientation and verify if in fact they are located in the adequate 
orientation or not. A suitable correction, within design developments, would immediately 
improve the functional performance of such space. It is fundamental that the designer 
integrates such awareness and knowledge, in further design developments such awareness. 

 SURVEY OTHER SECONDARY FUNCTIONS 3CS│ST9 

When the designer is surveying the building’s functionality, he might encounter other 
characteristics within the secondary functions. Even if not referenced earlier within these 
research developments, the designer should consider other secondary functions, as long as 
suitable for his survey developments. Again, it will all depend on his work method, as well as 
the building and its environment. 

The priority of the given guidelines is to provide support for the designer to develop a 
conscious functional survey. The condition assessment will be based on this survey. That is 
the reason for the broadness of such design process and respective guidelines. 

The functional survey can easily be summarised in plans or sections; identifying 
inherent functions or sub-functions, and respective characteristic. When developing those 
graphical elements the designer can use different colours or hatches to individualise each 
situation and/or functional area, combined with some fundamental written explanations. 

4.3.3.3.3 THE PERFORMANCES 
 “If one wants to fulfil the demands of the functional system, there are a lot of choice 
options to materialize this. The materialization, the final translation of the performance 
requirements in physical material, we call the ‘technical system’ (TS). The 
performances of the TS are moreover determined by the requirements regarding the 
exploitation and safety.”203 

“Performance: Behaviour (of a product) related to use.”204 

The performances, within the condition survey, enclose all sub-surveys targeting 
towards the technical performance of the building. Within this research, the designer 
considers the building performances, divided in primary and the secondary performances.  

                                                                 
203 Henket, H. J. (1988) Prestatiebeheersing van gebouwen: een mogelijk begrippenkader, Eindhoven: Technische 
Universiteit Eindhoven, p. 4 (Dutch) 
204 BSI (1984) ISO 6241:1984, Performance standards in building – Principles for their preparation and factors to be 
considered, London: British Standards Institution, p. 2 



Structuring the pre-design stage / Synthesis 

155 

    code description   

3CS│PP1 safety, four roots  

3CS│PP2 safety, composites  usability, 
hygiene 

safety, 
four roots 

safety, 
composites 

3CS│PP3 safety, fauna and flora  

3CS│PP4 safety, humans  

3CS│PP5 safety, unnaturals  usability, 
accessibility 

(OTHER) 
PRIMARY 

PERFORM-
ANCES 

safety, 
fauna and 

flora 
3CS│PP6 usability, services  

3CS│PP7 usability, accessibility  

3CS│PP8 usability, hygiene  

 

usability, 
services 

safety, 
unnaturals 

safety, 
humans 

3CS│PP9 other primary performances  PR
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Y 
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Table 74 – The primary performances 

The primary performances are related to the perspective of the user’s safety and 
effective usability. The secondary performances are connected to the perspective of the 
user’s health and comfort. 

Table 74 describes the primary performances. PP1 refers to the user’s safety against 
the Aristotelian four roots (air, fire, water and earth). PP2 refers to the user’s safety against 
composites. PP3 refers to the user’s safety against fauna and flora. PP4 refers to the user’s 
safety against humans. PP5 refers to the user’s safety against unnaturals. PP6 refers to the 
degree of usability of the building, regarding its services; PP7 is regarding its accessibility and 
PP8 is regarding its hygiene. PP9 refers to the other primary performances. 

This survey has the purpose to provide the designer awareness regarding the 
building’s technical performance. When directly comparing in each following guideline the 
effective parity/disparity between the technical performance available in the building 
(supplied) and the technical performance legislated for such a building (required), the 
designer can effectively survey the technical condition of the building. 

Later on, during the design developments, the designer will have to deal with a third 
level: the level aimed by the owners and/or users, regarding the building’s performance 
(demanded). Depending on the owners and/or users needs, that level can be placed equal to 
the supplied or even above the required. Now, the designer should only identify the technical 
areas where the performance supplied within the original or earlier interventions is still 
efficient (supplied ≥ required); and the areas that are already inefficient (supplied < required). 

As already referenced when explaining the functional performance; Henket (1988) has 
defined a similar distinction between ‘over’ and ‘under’ performance.205 Over performance is 
the period of time, where the technical performance supplied is higher than the required, and 
vice versa. Such statement is also valuable for the technical performances (vide Figure 44). 

                                                                 
205 Henket, H. J. (1988) Prestatiebeheersing van gebouwen: een mogelijk begrippenkader, Eindhoven: Technische 
Universiteit Eindhoven, p. 7 (Dutch) 
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    code description   

PP1│SA1 dominant winds tightness  

PP1│SA2 air pollution tightness  - dominant 
winds 

air 
quality 

PP1│SA3 noise pollution tightness  

PP1│SA4 ventilation: natural, forced  

PP1│SA5 air velocity  contaminant 
emissions 

(OTHER) 
SAFETY, 

AIR 
noise 

PP1│SA6 smoke evacuation  

PP1│SA7 contaminant emissions (lim.)  

PP1│SA8 -  

SAFETY, AIR 

smoke 
evacuation 

air 
velocity ventilation 

PP1│SA9 other safety, air characteristics  

 

        

Table 75 – The characteristics of air safety 

 
Figure 44 – The technical performance (adapted from Hermans, 1995) 

The designer can develop several plans, describing the inventoried services, relevant 
components, their location and technical characteristics. Several colours can be used to 
distinguish the services by category, allowing the designer to have a complete technical 
overview of the building. The following guidelines summarize the performance requirements 
established by ISO 6241:1984, the survey undertaken by Hermans (1995) and the two CIB 
master lists (1972; 1983) referenced already earlier. They were developed with the purpose 
to alert the designer about the importance and universe of characteristics of the building that 
are related to the technical performance. 

 SURVEY SAFETY, FOUR ROOTS 3CS│PP1 

When surveying the technical performance of the building regarding the user’s safety 
against the four roots (vide 3ES│PN1:4), the designer should identify, within the building, 
which is its inherent condition. 
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    code description   

PP1│SF1 fire detection  

PP1│SF2 fire resistance  - fire 
detection 

fire 
resistance 

PP1│SF3 fire conductivity  

PP1│SF4 heat production  

PP1│SF5 smoke production  human 
evacuation 

(OTHER) 
SAFETY, 

FIRE 
fire 

conductivity 
PP1│SF6 smoke evacuation  

PP1│SF7 human evacuation  

PP1│SF8 -  

 

smoke 
evacuation 

smoke 
production 

heat 
production 

PP1│SF9 other safety,  fire cha.  
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Table 76 – The characteristics of fire safety 

The designer can develop several graphical elements (e.g. plans, elevations or 
sections), merging all earlier inventoried information, about the building’s safety against air, 
fire, water and earth. The building itself can contribute to the user’s safety against air, fire, 
water and earth (passive), and also the services installed to reinforce that protection (active). 
Such a survey might help the designer to identify critical performance areas for improvement, 
in later design developments. 

Table 75 structures the air characteristics. SA1 refers to the building’s dominant winds 
tightness. SA2 refers to the building’s air pollution tightness, e.g. measures against the 
entrance of polluted air (filters). SA3 refers to the building’s noise pollution tightness. SA4 
refers to the building’s ventilation design, natural and/or forced. SA5 refers to the air velocity, 
within the building. SA6 refers to the building’s smoke evacuation capacity. SA7 refers to the 
building’s limitation of contaminant emissions. SA9 refers to all other safety, air 
characteristics, not referenced earlier. 

“Designers can reduce the likelihood of fire through careful choice of materials, the 
relationship of these materials to one another, and the matter in which they are joined.” 
206 

Table 76 structures the building’s fire safety characteristics (vide 3ES│PN1). SF1 
refers to the fire detection. SF2 refers to the fire resistance. SF3 refers to the fire conductivity. 
SF4 refers to the heat production. SF5 refers to the smoke production. SF6 refers to the 
smoke evacuation. SF7 refers to the human evacuation. SF9 refers to all other safety, fire 
characteristics, not referenced earlier. 

 
 

                                                                 
206 Emmitt, S. (2002) Architectural Technology, Oxford: Blackwell Science, p. 46 
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    code description   

PP1│SW1 solid water tightness  

PP1│SW2 water leaks tightness  - solid water 
 tightness  

water        
leaks 

tightness   
PP1│SW3 ground water tightness  

PP1│SW4 water quality  

PP1│SW5 pluviosity tightness  condensation 
(OTHER) 
SAFETY, 
WATER 

ground water 
tightness 

PP1│SW6 relative humidity  

PP1│SW7 condensation  

PP1│SW8 -  

SAFETY, W
ATER 

relative 
humidity 

pluviosity 
tightness 

water     
quality 

PP1│SW9 other safety, water cha.  

 

        

Table 77 – The characteristics of water safety 

Table 77 structures the building’s water safety characteristics. Respectively, SW1 
refers to the solid water tightness. SW2 refers to the water leaks tightness. SW3 refers to the 
ground water tightness. SW4 refers to the water quality. SW5 refers to the pluviosity 
tightness. SW6 refers to the relative humidity. SW7 refers to the condensation. SW9 refers to 
all other safety, water characteristics, not referenced earlier. 

Table 78 structures the building’s earth safety characteristics. Respectively, SE1 refers 
to the earth, dust tightness. SE2 refers to the static actions. SE3 refers to the dynamic 
actions. SE4 refers to the combined actions. SE5 refers to the accidental impacts (e.g. natural 
catastrophes). SE6 refers to the unintentional impacts (e.g. earth cession due to neighbour 
escavations). SE7 refers to the cyclic effects. SE9 refers to all other safety, earth 
characteristics, not referenced earlier. 

 SURVEY SAFETY, COMPOSITES 3CS│PP2 

When surveying the technical performance of the building regarding the user’s safety 
against the composites (vide 3ES│PN5), the designer should identify, within the building, 
which is its inherent condition. The designer can develop several graphical elements (e.g. 
plans, elevations or sections), merging all earlier inventoried information, about the building’s 
safety against composites. 

The building itself can contribute to the user’s safety against composites (passive), but 
also the services installed to reinforce that protection (active). The survey might help the 
designer to identify critical performance areas for improvement, in later design developments. 
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    code description   

PP1│SE1 earth, dust tightness  

PP1│SE2 static actions  - earth, dust 
tightness 

static 
actions 

PP1│SE3 dynamic actions  

PP1│SE4 combined actions  

PP1│SE5 impacts, accidental  cyclic, 
effects 

(OTHER) 
SAFETY, 
EARTH 

dynamic 
actions 

PP1│SE6 impacts, unintentional  

PP1│SE7 cyclic, effects  

PP1│SE8 -  

 

impacts, un-
intentional 

impacts, 
accidental 

combined 
actions 

PP1│SE9 other safety, earth cha.  

SA
FE

TY
, E

AR
TH

 

        

Table 78 – The characteristics of earth safety 

Table 79 structures the building’s composites safety characteristics. SC1 refers to 
thermal radiation. SC2 refers to the temperature, heating (natural). SC3 refers to the 
temperature, heating (forced). SC4 refers to the temperature, cooling (natural). SC5 refers to 
the temperature, cooling (forced). SC6 refers to the thermal insulation. SC9 refers to other 
composites characteristics, not referenced earlier. 

 SURVEY SAFETY, FLORA AND FAUNA 3CS│PP3 

“The strict removal of all vegetation from the masonry of standing ruins has recently 
given away to a less harsh approach that reflects the importance of an often ideal 
natural environment. At Jervaulx Abbey (North Yorkshire) and various other sites, 
English Heritage has used the technique of soft capping to retain grass and the other 
plants on wall tops. Such material can offer protection to the underlying masonry by 
reducing extremes of temperature and reducing risks of frost damage.”207 

When surveying the technical performance of the building regarding the user’s safety 
against the living creatures: flora and fauna (vide 3ES│PN6:7), the designer should identify, 
within the building, which is its inherent condition. The designer can develop several graphical 
elements (e.g. plans, elevations or sections), merging all earlier inventoried information, about 
the building’s safety against flora and fauna. 

Regarding the building’s flora safety characteristics, the designer should identify the 
specific measures traced in the building (when existent) regarding e.g. native, agricultural, 
garden, weeds, etc (vide Table 37). 

 
 

                                                                 
207 Watt, D. & Swallow, P. (1996) Surveying historic buildings, Shaftesbury: DonheaD, p. 231 
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    code description   

PP2│SC1 thermal radiation  

PP2│SC2 temperature, heating (natural)  - thermal 
radiation 

temperature, 
heating 
(natural) 

PP2│SC3 temperature, heating (forced)  

PP2│SC4 temperature, cooling (natural)  

PP2│SC5 temperature, cooling (forced)  - 
(OTHER) 
SAFETY, 

COMPOSITES 

temperature, 
heating 
(forced) 

PP2│SC6 thermal insulation  

PP2│SC7 -  

PP2│SC8 -  

SAFETY, COMPOSITES thermal 
insulation 

temperature, 
cooling 
(forced) 

temperature, 
cooling 
(natural) 

PP2│SC9 other composites 
characteristics 

 

 

        

Table 79 – The characteristics of composites safety 

For example, the building might be apart from its surrounding flora with a specific 
distance, so that when the tree grows the building is not in risk. Also, there might be planned 
an early maintenance to the garden, in order to avoid building and flora impact. 

About the building’s fauna safety characteristics, the designer should identify the 
specific measures traced in the building (when existent) regarding e.g. mammals, birds, 
insects, fungi, etc (vide Table 38). For example, the building might be located in an urban 
centre inhabited by a considerable colony of pigeons. In order to avoid their permanence 
within the building envelope, the designer might find in the building specific elements that 
block their effective permanence. 

The designer can also verify if among the inventoried information there has been 
identified any background, particularly related to allergic reactions among the owners and/or 
users of the building. It might be useful to solve it during the design developments, preventing 
future plagues and/or infected individuals. 

 SURVEY SAFETY, HUMANS 3CS│PP4 

When surveying the technical performance of the building regarding the user’s safety 
against the living creatures: humans (vide 3ES│PN8), the designer should identify, within the 
building, which is its inherent condition. It regards not only the uninvited humans, but the 
action taken by the users, which put them into risk as well (e.g. electrocution, explosions, 
dangerous movements and circulation). 

The designer can develop several graphical elements (e.g. plans, elevations or 
sections), merging all information, earlier inventoried, about the building’s safety against 
humans. In case no safety measures have been found, the designer has always clearly 
identified where the risk areas are within the building. Such awareness will provide support to 
design developments where the designer is willing to improve such technical performance. 
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    code description   

PP6│US1 supply: water  

PP6│US2 supply: energy  - supply, 
water 

supply, 
energy 

PP6│US3 supply: ICT  

PP6│US4 disposal: sanitation waste  

PP6│US5 disposal: solid waste  -  
(OTHER) 

USABILITY, 
SERVICES 

supply, 
ICT 

PP6│US6 disposal: grey water  

PP6│US7 -  

PP6│US8 -  

 

grey 
water 

solid 
waste 

sanitation 
waste  

PP6│US9 other services categories  

US
AB

IL
IT

Y,
 S

ER
VI

CE
S 

        

Table 80 – The categories of usability services  

 SURVEY SAFETY, UNNATURALS 3CS│PP5 

When surveying the technical performance of the building regarding the user’s safety, 
the designer should also consider the unnatural users, loose human made artefacts, which 
were found integrant within the building. For example, in museum rehabilitation the designer 
would have to consider the entire exhibition safety (e.g. sculptures, paintings, etc). 

 SURVEY USABILITY, SERVICES 3CS│PP6 

“Energy efficiency is rightly a significant consideration in assessing the quality of a 
property, but it is questionable whether mother standards should be imposed to on 
historic fabric. The provision of insulation in roof spaces has been the cause of many 
outbreaks of fungal attack as natural ventilation routes are blocked and the risk of 
condensation increases.”208 

When surveying the technical performance of the building regarding its usability, 
related services (vide 3ES│PU6), the designer should identify, within the building, which is its 
inherent condition. Based on the information collected in the physical inventory, the designer 
can survey the available infrastructure within the building. By usability services, are meant the 
services, which were not earlier referenced; and that are more attached to building usability 
than to safety issues. 

Table 80 describes the building’s usability characteristics, regarding services. US1 
refers to the water supply. US2 refers to the energy supply. US3 refers to the ICT supply. 
US4 refers to the sanitation waste disposal. US5 refers to the solid waste disposal. US6 

                                                                 
208 Watt, D. & Swallow, P. (1996) Surveying historic buildings, Shaftesbury: DonheaD, p. 242 
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refers to the grey water disposal. US9 refers to other services categories, not referenced 
earlier. 

 SURVEY ACCESSIBILITY 3CS│PP7 

Based on the information collected in the physical inventory, the designer can survey 
the building’s accessibility. The designer can develop an accessibility survey (e.g. plans), 
identifying the circulation paths from all different users, as well as the effective availability of 
transportation when required (e.g. elevators). 

Beyond the normal circulations, there are also the emergency circulations, normally 
regulated nationally and that change from country to country. Especially, in buildings with 
different categories of users (e.g. private versus public) it can be very important for the 
designer to verify all accessibilities, their points of imperative separation and areas of mutual 
use. 

In many countries of Europe, legislation has been changing in the last decades and 
one of the important changes/improvements among the mandatory considerations is to treat 
disabled people with priority. For example, in Portugal, the legislation 123/97 (1997), entitled 
as Accessibility to Public Buildings, Collective equipments and public streets209, decrees the 
adoption of a basic group of technical norms, for breaking the urban and architectural 
barriers, in order to provide people with conditioned mobility the access to public buildings, 
collective equipments and public streets. 

There are many architectural barriers, within a building, which the designer can 
eliminate in further design developments, when simply considering these aspects since the 
beginning. That is not an easy task, especially in older buildings, but at least, it is a good 
starting point to always try to integrate those considerations and only give up when totally 
impossible. 

 SURVEY USABILITY, HYGIENE 3CS│PP8 

When surveying the technical performance of the building regarding the building’s 
usability towards hygiene, the designer should identify the inherent condition of the building. 
Based on the information collected in the physical inventory, the designer can survey the 
available evidences, within the building. 

Older buildings were not always enabled with facilities for human body care and 
cleaning. But later, within rehabilitation interventions it is possible to verify that elements for 
this purpose were added to the building. There are quite characteristic and original examples 
of volumetric additions, especially in old urban centres. For example, in some cases such 
facilities are added as an external volume, suspending on the building’s façade. 

Together with some of the services referenced in the earlier guideline (e.g. water 
supply and waste disposal), cleanability is also a very important contributor to the user’s 
hygiene. A building being constantly target of cleaning and maintenance interventions will 
have a reduced probability on colonization of weeds or bacteria, contaminating the user’s 
indoor environment. 

                                                                 
209 M.S.S.S. (1997) Decreto-Lei123/97 Acessibilidade aos Edifícios Públicos, Equipamentos Colectivos e Via Pública, 
in Diário da Republica: Série A, Lisboa: Ministério da Solidariedade e Segurança Social, available at: 
http://www.diramb.gov.pt/data/basedoc/TXT_LN_8146_1_0001.htm (accessed on 21-05-2006) 
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    code description   

3CS│SP1 visual, sight  

3CS│SP2 acoustic, hearing  - visual, 
sight 

acoustic, 
hearing 

3CS│SP3 tactile, touch  

3CS│SP4 olfactory, smell  

3CS│SP5 -  - 
(OTHER) 

SECONDARY 
PERFORM-

ANCES 

tactile, 
touch  

3CS│SP6 -  

3CS│SP7 -  

3CS│SP8 -  

 

- - olfactory, 
smell 

3CS│SP9 other secondary performances  SE
CO

ND
AR

Y 
PE

RF
OR

MA
NC

ES
 

        

Table 81 – The secondary performances 

 SURVEY OTHER PRIMARY PERFORMANCES 3CS│PP9 

There are certainly other primary performances to survey within the building’s 
environment. The designer needs to be aware that, depending on the building, the primary 
performances influencing the building might be different and will influence the building 
differently. 

 “Although a traditionally constructed building is unlikely to hold obvious risk to the 
health of its occupants, it is possible that later works, the insertion of modern 
materials, or the provision of facilities as part of a change of use, may give rise for 
concern. (…) There is a growing awareness of the relationship between the structure 
and materials of a building, and its environments, occupants and contents.”210 

As referenced earlier, in the beginning of this Chapter, the secondary performances 
consider the building performance through the perspective of the user’s health and comfort. 
Therefore, the designer is advised to survey the building performance regarding the user’s 
four senses: sight, hearing, touch and smell (vide Table 81). 

Translating it into technical terms, the designer would have to verify which is the 
building’s condition regarding its visual (SP1), acoustic (SP2), tactile (SP3) and olfactory 
(SP4) performance. There are also other secondary performances (SP9) which are not being 
referenced in this research; however the designer is free to add more performances to the 
vacant numbers, depending on his interests. 

 
 

                                                                 
210 Watt, D. & Swallow, P. (1996) Surveying historic buildings, Shaftesbury: DonheaD, p. 240 
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    code description   

SP1│HV1 lighting, natural  

SP1│HV2 lighting, artificial  - lighting, 
natural 

lighting, 
artificial 

SP1│HV3 insolation  

SP1│HV4 darkness, shading  

SP1│HV5 appearance: spaces, surfaces  
isolation, 
privacy 
barriers 

(OTHER) 
HEALTH, 
VISUAL 

insolation 

SP1│HV6 contact: internal, external  

SP1│HV7 isolation, privacy barriers  

SP1│HV8 -  

HEALTH, VISUAL contact: 
internal, 
external 

appearance: 
spaces, 
surfaces 

darkness, 
sun shading 

SP1│HV9 other health, visual cha.  

 

        

Table 82 – The characteristics of visual health 

 SURVEY HEALTH, VISUAL 3CS│SP1 

When developing a survey focusing on the building’s visual performance, the designer 
should consider the following characteristics described in Table 82. The visual health survey 
deals with the user’s optical perception and tries to identify the effective visual conditions 
within the building. The inventoried conditions (supplied) might be below or above the 
required performances, nevertheless, the designer needs to survey their condition properly. 
Based on this survey, the designer will be able to accurately define which areas of the 
building do require improvement of technical performance, oriented towards the user’s visual 
health, and which do not. 

This basic survey will contribute considerably to a reduction of the amount of resources 
(natural and manufactured) planned to be used, within the design developments. In current 
situations, the designer often simply subtracts specific components, in order to introduce 
modern ones. That is not always necessary, and beyond many other reasons, its supplied 
performance would still be adequate. 

HV1 refers to natural lighting. HV2 refers to artificial lighting. HV3 refers to insolation. 
HV4 refers to darkness, shading devices. HV5 refers to appearance, regarding both spaces 
and surfaces. HV6 refers to contact, internally and with the external environment. HV7 refers 
to isolation and privacy barriers. HV9 refers to the other health, visual characteristics. 

 SURVEY HEALTH, ACOUSTIC 3CS│SP2 

When developing a survey focusing on the building’s acoustic performance, the 
designer should consider the characteristics described in Table 83. The acoustic health 
survey deals with the user’s sound perception and tries to identify the effective acoustic 
conditions within the building.  
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    code description   

SP2│HA1 insulation, external (cont.)  

SP2│HA2 insulation, external (int.)  - 
insulation, 

external 
(continuous) 

insulation, 
external 

(intermittent) 
SP2│HA3 insulation, internal (cont.)  

SP2│HA4 insulation, internal (int.)  

SP2│HA5 intelligibility of sound  - 
(OTHER) 
HEALTH, 

ACOUSTIC 

insulation, 
internal 

(continuous) 
SP2│HA6 reverberation time  

SP2│HA7 -  

SP2│HA8 -  

 

reverberation 
time 

intelligibility 
of sound 

insulation, 
internal 

(intermittent) 
SP2│HA9 other health, acoustic cha.  

HE
AL

TH
, A

CO
US

TI
C 

        

Table 83 – The characteristics of acoustic health 

The inventoried conditions (supplied) might be below or above the required 
performances, nevertheless, the designer needs to survey their condition properly. 

Based on this survey, the designer will be able to accurately define which areas of the 
building do require improvement of technical performance, oriented towards the user’s 
acoustic health, and which do not. Current legislated requirements, regarding acoustic health 
have changed considerably in the last decades, however, that does not necessarily mean that 
the designer is dismissed from considering it, just because he is dealing with an existing 
building, built before the legislative period. 

There are acoustic tricks (e.g. partition walls, acoustic lamps, insulation bookshelves, 
etc.) that can improve the acoustic quality of the building without destroying it. The designer 
has the capability and the ability, to be impressively creative during design developments, 
when trying to solve these challenges. But to better support these design developments, the 
designer requires carrying out this survey. Then he just needs to make the necessary 
improvements, in order to introduce the function, without neglecting the building. 

Respectively, HA1 refers to insulation, against external continuous sounds. HA2 refers 
to insulation, against external intermittent sounds. HA3 refers to insulation, against internal 
continuous sounds. HA4 refers to insulation, against internal intermittent sounds. HV5 refers 
to intelligibility of sound. HV6 refers to reverberation time. HV9 refers to the other health, 
acoustic characteristics. 

 SURVEY HEALTH, TACTILE 3CS│SP3 

When developing a survey focusing on the building’s tactile performance, the designer 
should consider the characteristics described in Table 84. 
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    code description   

SP3│HT1 surfaces, roughness  

SP3│HT2 surfaces, suppleness  - surfaces, 
roughness 

surfaces, 
suppleness  

SP3│HT3 sharp points, edges   

SP3│HT4 static electricity  

SP3│HT5 surfaces, dryness, moisture   surfaces, 
poisonous 

(OTHER) 
HEALTH, 
TACTILE 

sharp points, 
edges 

SP3│HT6 surfaces, warmth, coldness  

SP3│HT7 surfaces, poisonous  

SP3│HT8 -  

HEALTH, TACTILE surfaces, 
warmth, 
coldness 

surfaces, 
dryness, 
moisture 

static 
electricity 

SP3│HT9 other health, tactile cha.  

 

        

Table 84 – The characteristics of tactile health 

The tactile health survey deals with the user’s contact perception and tries to identify 
the effective tactile conditions within the building. The inventoried conditions (supplied) might 
be below or above the required performances, nevertheless, the designer needs to survey 
their condition properly. 

Based on this survey, the designer should be able to accurately define which areas of 
the building do require improvement of technical performance, oriented towards the user’s 
tactile health, and which do not. Depending on the building, the designer might find different 
surfaces and inherent characteristics. That is mostly related to the category of materials and 
their physical condition. 

But also, it can differ according to the material’s formalization into components. The 
material can be shaped with sharp edges or with a highly textured surface. Depending on the 
building function, the designer might even find areas where materials have become 
hazardous and dangerous for the user’s health. Normally in such cases, those materials need 
to be subtracted from the building, within the design developments. 

HT1 refers to the roughness of surfaces. HT2 refers to the suppleness of surfaces. 
HT3 refers to the sharp points or edges. HT4 refers to static electricity. HT5 refers to the 
dryness and moisture of surfaces. HT6 refers to the warmth and coldness of surfaces. HV7 
refers to the poisonous substance of surfaces. HV9 refers to the other health, tactile 
characteristics. 

 SURVEY HEALTH, OLFACTORY 3CS│SP4 

When developing a survey focusing on the building’s olfactory performance, the 
designer should consider the characteristics described in Table 85. The olfactory health 
survey deals with the users smell perception and tries to identify the effective olfactory 
conditions within the building.  
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    code description   

SP4│HO1 insulation, external (cont.)  

SP4│HO2 insulation, external (irreg.)  - 
insulation, 

external 
(continuous) 

insulation, 
external 

(irregular) 
SP4│HO3 insulation, internal (cont.)  

SP4│HO4 insulation, internal (irreg.)  

SP4│HO5 smells, pleasant  smells, 
poisonous 

(OTHER) 
HEALTH, 

OLFACTORY 

insulation, 
internal 

(continuous) 
SP4│HO6 smells, unpleasant  

SP4│HO7 smells, poisonous  

SP4│HO8 -   

 

smells, 
unpleasant 

smells, 
pleasant 

insulation, 
internal 

(irregular) 
SP4│HO9 other health, olfactory cha.  

HE
AL

TH
, O

LF
AC

TO
RY

 

        

Table 85 – The characteristics of olfactory health 

The inventoried conditions (supplied) might be below or above the required 
performances, nevertheless, the designer needs to survey their condition properly. 

Based on this survey, the designer will be able to accurately define which are the 
areas of the building that require improvement of technical performance, oriented towards the 
user’s olfactory health, and which not. The designer should be aware that smells can come 
from the building’s environment, but they can also have origin within the building. Unpleasant 
internal smells normally are synonym of building anomalies or misuse. Therefore, when 
identifying the different olfactory areas, and their respective smells, the designer will be able 
to trace the building anomalies and provide a solution during further design developments. 

HO1 refers to its insulation, against external continuous smells. HO2 refers to 
insulation, against external irregular smells. HO3 refers to insulation, against internal 
continuous smells. HO4 refers to insulation, against internal irregular smells. HO5 refers to 
the inherent pleasant smells. HO6 refers to the inherent unpleasant smells. HO7 refers to the 
inherent poisonous smells. HO9 refers to the other health, olfactory characteristics. 

 SURVEY OTHER SECONDARY PERFORMANCES 3CS│SP9 

There are certainly other secondary performances to survey within the building. The 
designer needs to be aware that, depending on the building, the secondary performances 
influencing the building might be different and will influence the building differently. 
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4.3.3.3.4 THE COSTS 
“The life cycle cost (LCC) includes all costs that emerge during the life of a building, 
such as building costs, maintenance costs and operating costs.”211 

“LCC is the total cost of a building or its parts throughout its life, including the costs of 
planning, design, acquisition, operations, maintenance and disposal, less any residual 
value.”212 

This survey has the purpose to provide to the designer awareness regarding the 
building’s economic performance. When directly comparing in each following guideline the 
effective parity/disparity between the economic performance available in the building 
(supplied) and the economic performance legislated for such a building (required), the 
designer can effectively survey the economic condition of the building. 

The building costs are frequently used as justification to develop building interventions. 
The category of intervention can vary from more till less intrusive, but normally within 
rehabilitation interventions, a considerable amount of changes is already expected, within the 
design developments. These changes will improve the building and its environment condition, 
as well as significance. Consequently, that can also represent reduction of costs and/or more 
profit after the rehabilitation intervention has taken place.  

The designer needs to accept that the building, beyond many other aspects, is also a 
product which needs to survive within the economic market. Even if fashionable during the 
first years after the rehabilitation is ready, eventually the owners and/or users will not be very 
satisfied if they require much more capital to use and maintain the building, when similar 
buildings just perform differently. 

The primary costs are defined within this research, according to the LCC’s principles 
and recommendations. They are perceived as the sum of capital spent during the building’s 
life cycle, from its planning till the period, when the designer is surveying its primary costs.  

The secondary costs are respectively, the sum of capital spent in similar buildings. 
When official average values, determined by national Statistical/Commercial Institutes, are 
lacking, the designer can make use of similar building costs. With the secondary costs, he 
can verify if effectively the building has an adequate economic performance or not. As 
previously referred in other primary parameters, e.g. functions, when the designer wants to 
make reference to secondary costs, he just needs to change the code from PO to SO. 

According to the EC (2003) Task Group 4: Life Cycle Costs in Construction (2003) 
there are six specific caegories of costs to consider within the LCC’s decision process: the 
non-construction costs, the construction costs, the operation costs, the maintenance costs, 
the replacement costs, and the disposal costs.213 

Table 86 describes the primary costs theorized in this research. PO1 refers to the non-
construction costs. PO2 refers to the construction costs. PO3 refers to the operation costs, 
regarding the building property. PO4 refers to the operation costs, regarding the building 
usability. PO5 refers to the costs of maintenance interventions. 

                                                                 
211 Gustafsson, S. (1993) Life cycle costing to the refurbishment of buildings, in Bull, J. (1993) Life Cycle Costing for 
construction, London: Chapman & Hall, p. 37 
212 BSI (2000)  ISO 15686-1:2000-1, Buildings and constructed assets: Service life planning, Part 1: General 
principles, London: British International Standards, p. 6 
213 EC (2003) Task Group 4: Life Cycle Costs in Construction – Final report,  Brussels: European Commission, p. 12, 
available at: http://ec.europa.eu/enterprise/construction/suscon/tgs/tg4/lccreport.pdf (accessed on 22-05-2006) 
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    code description   

3CS│PO1 non-construction  

3CS│PO2 construction  other 
interventions 

non-
construction construction 

3CS│PO3 operation, property  

3CS│PO4 operation, usability  

3CS│PO5 maintenance  demolition 
(OTHER) 
PRIMARY 

COSTS 
operation, 
property 

3CS│PO6 replacement  

3CS│PO7 demolition  

3CS│PO8 other interventions  

 

replacement  maintenance operation. 
usability 

3CS│PO9 other primary costs  

PR
IM

AR
Y 

CO
ST

S 

        

Table 86 – The primary costs 

PO6 refers to the costs of replacement interventions. PO7 refers to the costs, 
regarding demolition interventions. PO8 refers to the costs, regarding other categories of 
interventions. PO9 refers to the other primary costs. 

Even if not all costs will be accessible within all inventoried information in the previous 
sub-stage (analysis), the designer should try to build a costs survey as much accurate as 
possible. That will provide him base to build an accurate support and even support this 
position when surveying the building’s economical value, within the significance survey. 

 SURVEY NON-CONSTRUCTION COSTS 3CS│PO1 

According to EC (2003) ‘non-construction costs’ enclose: 1. site or asset purchase and 
associated fees; 2. development of client brief, procurement, cost, value an risk management, 
planning, regulatory and legal; 3. design and engineering (client advisors); 4. in-house 
resources and administration; and 5. finance, interest or cost money.214 

This information, especially when the designer is dealing with older buildings which 
were not even designed, might be difficult to find, however, for more recent buildings these 
costs might be available. They can be quite significant and useful to understand the 
resources spent on planning prior to implementing. 

 
 
 
 

                                                                 
214 EC (2003) Task Group 4: Life Cycle Costs in Construction – Final report, Brussels: European Commission, p. 12, 
available at: http://ec.europa.eu/enterprise/construction/suscon/tgs/tg4/lccreport.pdf (accessed on 22-05-2006) 
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 SURVEY CONSTRUCTION COSTS 3CS│PO2 

From surveying the construction costs, when available, the designer can retrieve the 
main aims of the involved actors, in that specific period. The use of technologies and 
materials might be related to costs control or many other economic reasons, during the 
construction stage. Therefore, the designer should not underestimate the construction costs. 

There might even be specific areas within the building, which required much more 
capital than others, e.g. imported components or expertise work. Those areas should be 
clearly identified in schematic plans. Together with other factors, such awareness could 
definitely support the designer determining the destiny of those valuable areas, within the 
design developments. 

 SURVEY OPERATION, PROPERTY COSTS 3CS│PO3 

The reason to adapt the EC recommendation and distinguish two groups of operation 
costs was mostly because property costs differ from usability costs in one very important 
aspect. Unlike property costs, usability costs are manageable by the designer, in further 
design developments and choosing for the interventions that contribute to improvement of the 
building’s economic performance. 

Property costs, instead, are obligatory costs the owners and/or users have to pay, 
unless they are willing the loose their property. Property costs can include rates (and rent if 
applicable), insurances, annual regulatory costs, etc. It all depends on the building and its 
owners and/or users. 

 SURVEY OPERATION, USABILITY COSTS 3CS│PO4 

As usability costs, the designer can consider e.g. water, sewage, energy for heating 
and cooling, power and lighting, ICT, etc. This category also encloses facilities management, 
cleaning, security, etc. Therefore, when detecting excessive costs regarding a specific area or 
function, the designer can try to solve that problem and reduce the owner and/or user’s costs 
or proportionally increase his profits. 

For example, when the usability costs for water supply are too high, that might mean 
that somewhere in the system there is a leakage. It can also mean that the users consume 
too much water, and solutions within the design development can integrate the use of grey 
waters (e.g. rainwater) in order to reduce potable water usage. 

 SURVEY MAINTENANCE COSTS 3CS│PO5 

The survey of maintenance costs can help the designer to understand the building’s 
maintenance history. Depending on the amount of capital spent, and when properly 
intervened, the building will reflect this constant concern. 

Especially, when the owners and/or users are not going to change after the 
rehabilitation intervention that could even influence the design’s decision regarding the 
choices for the category of materials and components, during the design developments. 
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A building with a low history of maintenance should not be complemented with 
additions that require high maintenance. The users would never perform so many 
maintenance activities and consequently the building would get considerably degraded. 

 SURVEY REPLACEMENT COSTS 3CS│PO6 

According to EC (2003) ‘replacement costs’ enclose: 1. restoration (or replacement) of 
the main elements or systems to their original aesthetic and functional performance at various 
stages of the life of the facility; 2. loss of the facility during replacement; 3. unanticipated costs 
resulting from the legislation introduced subsequent to completion of the constructed asset, 
e.g. in relation to environmental, health and safety requirements or fiscal matters.215 

These costs can be related to the effective maintenance costs, i.e. buildings with low 
maintenance require more replacement interventions, than buildings with high maintenance. 
The designer will clearly identify based on the inventoried information, which is the building’s 
relation between maintenance and replacement. 

 SURVEY DEMOLITION COSTS 3CS│PO7 

According to EC (2003) ‘demolition costs’ encloses: 1. demolition; 2. waste disposal 
and 3. site clearance.216 When the designer starts surveying the building demolition costs, he 
will realise that most often the required information is not available among the information 
inventoried in the previous sub-stage. Nevertheless, he should find the needed information 
and produce it accurately.  

Later, the designer will better sustain his conscious design developments, when 
presenting it to the other involved actors. His proposal would exceed expectancies, because 
beyond all other advantages (e.g. natural and cultural preservation), he would be providing a 
modern solution, which is confirmed to be even better than demolition, in its economic 
performance. 

 SURVEY OTHER INTERVENTION COSTS 3CS│PO8 

Depending on the building and its lifespan(s), the designer might be dealing with a 
building which already experienced several interventions, e.g. conservation, rehabilitation, 
reconstruction, etc. Within this survey, the designer can identify the costs of each previous 
intervention and verify similarly to what happens in the construction costs survey, which are 
the areas where more capital has been invested and vice-versa.  

Those costs can also indicate, within the building, which were the areas that have 
already been intervened in order to equalise or surpass earlier required performance. With 
such information the designer can be passive on those areas and active in others that still 
require improvements. It can also be positive to compare his own proposal to the earlier 
proposals and determine its effective viability. 

                                                                 
215 EC (2003) Task Group 4: Life Cycle Costs in Construction – Final report,  Brussels: European Commission, p. 12, 
available at: http://ec.europa.eu/enterprise/construction/suscon/tgs/tg4/lccreport.pdf (accessed on 22-05-2006) 
216 Ibidem 
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 SURVEY OTHER PRIMARY COSTS 3CS│PO9 

There are certainly other primary costs to survey within the building. The designer 
needs to be aware that, depending on the building, the primary costs influencing the building 
might be different and will influence the building differently. 

4.3.3.3.5 THE LIFESPANS 
“The length of time that something is likely to live, continue or function.”217 

This survey has the purpose to provide to the designer specific awareness regarding 
the building’s lifespans. He will be surveying the building pre-existence, through its different 
life layers; so that later in the design developments, the designer can relate, match, or 
improve the building’s lifespans. 

Since its origin until the present time, the designer should overlook all different time 
layers separately and afterwards merge them in order to understand the building’s universe of 
lifespan(s). There are two different categories of lifespans: the cyclical, e.g. maintenance and 
replacement life cycles; and the probabilistic durations, e.g. durability, design life, etc. This 
last category informs the designer about the length of time expected for a building element or 
a building to endure. 

Within this research, the designer considers the building lifespans, when considering 
the primary and the secondary lifespans. The primary lifespans are the life layers 
considered from the primary building(s); while the secondary lifespans are the life layers 
considered from the secondary buildings. 

Table 87 describes the primary lifespans. PI1 refers to its life cycle, durability. PI2 
refers to its maintenance cycle. PI3 refers to its replacement cycle. PI4 refers to its service 
life. PI5 refers to its design life. PI6 refers to its economic life. And finally, PI9 refers to all 
other lifespans. 

 SURVEY LIFE CYCLE 3CS│PI1 

Life cycle is the terminology used to define the period of time (∆t) a specific building 
component endures, through “consecutive and interlinked stages of a product system [ISO 
40].”218 This period of time varies according to the building component’s characteristics and 
environment, but it can be measured (∆t = tf - ti;); being ti the initial time, when the raw 
materials were extracted from the natural resources; and tf the final time, when the building 
component is ready for disposal and has reached its durability limit. 

 
 
 

                                                                 
217 Hornby, et al. (1998) Oxford Advanced Learner's Dictionary of Current English, 5th ed.; Oxford: Oxford University 
Press, in Dobbelsteen, A. van den (2004) The Sustainable Office: and exploration of the potential for factor 20 
environmental improvement of office accommodation, Delft: Technische Universiteit Delft, p. 483 
218 Moffat, S. & Russel, P. (2004) Glossary, in Annex 31: Energy-related environmental impact of buildings, Paris: 
International Energy Agency, p. 9 
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    code description   

3CS│PI1 life cycle   

3CS│PI2 maintenance cycle  - life cycle, 
durability 

maintenance 
cycle 

3CS│PI3 replacement cycle  

3CS│PI4 service life   

3CS│PI5 design life  - 
(OTHER) 
PRIMARY 

LIFESPANS 
replacement 

cycle 
3CS│PI6 economic life  

3CS│PI7 -  

3CS│PI8 -  

 

economic 
life 

design 
life 

service 
life 

3CS│PI9 other primary lifespans  

PR
IM

AR
Y 

LI
FE

SP
AN

S 

        

Table 87 – The primary lifespans 

BS 7543 (1992) denominates the period of time as durability, and defines it as the 
“ability of a building and its parts to perform its required function over a period of time and 
under the influence of agents”.219 

 
 

survey scale     

life cycle temporary 
[0,15] 

short 
(15;30] 

medium 
(30;45] 

normal 
(45;60] 

long 
(60;75] 

Table 88 – The life cycle scale 

When surveying the building life cycle, the designer can develop several plans, 
overviewing the building components, grouping them by colours, according to their life cycle 
values. These values, available in Huffmeier et al. (1998)220 are standard values, which can 
be taken as base of comparison among the other building components existing in the 
building, but cannot determine that the component should be removed if it surpasses that 
value. 

Dependent on their environment, components can endure less or much more than the 
value tabled. More explained later on in the preliminary design, in the simulation sub-stage, 
such life cycle values can also be very useful, when the designer has to decide for the 
category of added components, e.g. if he wants to match design life = service life = life cycle. 
                                                                 
219 BSI (1992) BS 7543: Guide to durability of building elements, products and components, London: British 
Standards Institution, p. 3 
220 Huffmeier, F.J.M. et al. (1998) Levensduur van bouwproducten, praktijkwaarden, Rotterdam: SBR (adapted) 
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As the values, presented in the research of Huffmeier et al. (1998), do not exceed the 
durability of 75 years, the scale to survey the different life cycle values can be divided in the 
following five scales: very long, long, mid, short and very short (vide Table 88). 

 SURVEY MAINTENANCE CYCLE 3CS│PI2 

The term maintenance was defined as the “combination of all technical and associated 
administrative actions during the service life to retain a building or its parts in a state in which 
it can perform its required functions.”221 The maintenance cycle values of some building 
elements are also available in the research undertaken by Huffmeier et al. (1998). 

Therefore, for each building element, identified during the physical inventory, the 
designer can find its life cycle value, as well as, its maintenance cycle. Based on this 
information and when surveying the maintenance cycle and activities, the designer can 
identify pardons and determine motives for many of the inventoried degradations. Beyond the 
anomalies, the designer can also identify, within the building, which were the exact 
maintenance periods and periodicities. 

 SURVEY REPLACEMENT CYCLE 3CS│PI3 

The term replacement implies, similarly to the term restoration, the substitution of 
some degraded elements, so that the components can be brought back to its original 
appearance and condition status. When unavailable, replacement can also mean the 
subtraction of the old element and the addition of a new element, which provides the same 
functionality and performance. 

Similar to the maintenance cycle, the replacement cycle values of some building 
elements are also available in the research undertaken by Huffmeier et al. (1998). When 
surveying the replacement cycle and activities, the designer can identify pardons and 
determine motives for many of the inventoried degradations. 

Beyond the anomalies, the designer can also identify which were the exact 
replacement periods and periodicities. The replaced elements have a different durability from 
the ones that are still original, so it is obvious that also its behaviour is different and more 
adequate to its “age”. 

Replacement cycles are frequent, especially when the building has a service life bigger 
than the effective durability of the building components. So, there are moments where the 
owners and/or users have to replace elements, in order to continue using the building. 

 SURVEY SERVICE LIFE 3CS│PI4 

“Next, we know the technical life-span. This is the time in which the technical system 
fulfils the initial performance requirements.”222 

                                                                 
221 BSI (2000) ISO 15686-1:2000 Building and construction assets – service life planning, Part 1: General principles, 
London: British Standards Institution, p. 5 
222 Henket, H. J. (1988) Prestatiebeheersing van gebouwen: een mogelijk begrippenkader, Eindhoven: Technische 
Universiteit Eindhoven, p. 6 (Dutch) 
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The service life is the period of time “during which no excessive expenditure is required 
on operation, maintenance or repair of a component or construction”223. Normally, in cases 
where the designer is asked to develop a rehabilitation design, the buildings have reached 
their service life limit, e.g. regarding the previous user’s requirements. 

It is interesting then, to identify if the building in case had already one or several 
service lives, and for which periods, regarding different owners and/or users, functions, etc. 

When the service life meets the user requirements, it is defined as required service life. 
Such periods of time (established) can be found by the designer in the owner’s and/or user’s 
briefs or in performance specifications (related to building components). Like the life cycle of 
the building components and/or elements, the service life values are predicted by field 
experts. 

However, the designer should be aware that these values can also be misinterpreted 
and contribute for the effective demolition of the building. The most common justification is 
that the building has reached its service life and that it should be demolished, even if its 
effective condition denies such statement. 

 SURVEY DESIGN LIFE 3CS│PI5 

“Design life – The period of time over which a building or a building sub-system and 
component (e.g. roof, window, plumbing) is designed to provide at least an acceptable 
minimum level of performance. (Iselin and Lemer, 1993)”224 

“It is the period of use as intended by the designer – for example, as stated by 
designer to the client to support specification. (BS 7543)”225 

The design life is a very recent concept. Most existing buildings, from previous 
generations; were not considering exactly how much time they would have to last. Except for 
the currently called, temporary buildings, which would be mounted during a specific period, 
for a specific function, e.g. circus tents, and afterwards demounted, all the other existing 
buildings used to be considered as long-standing structures. There are even examples of 
“temporary buildings” which became long-standing structures. 

Table 89 describes two design life scales: one defined by CEN 1993, and the other 
defined by BS 7543:1992. Even if they are similar in the buildings they consider within the 
scale, they have some differences, regarding the time periods attached to those scales. 
Therefore, the designer should choose the scale he considers more accurate and use it as 
standard base. Mixing such statements could bring incoherence to his design process, when 
comparing several rehabilitation designs. 

In BS 7543:1992, several periods are agreed for building facilities: for a temporary 
building a period up to ten years was agreed, e.g. temporary exhibition buildings; for a short 
life building a minimum period of ten years was agreed, e.g. retail and warehouse buildings; 
for a medium life building a minimum period of thirty years was agreed, e.g. most industrial 
buildings; for a normal life building a minimum period of sixty years was agreed, e.g. new 

                                                                 
223 BSI (1992) BS 7543: Guide to durability of building elements, products and components, London: British 
Standards Institution, p. 3 
224 Iselin, D. & Lemer, A. (1993) The fourth dimension in Building: Strategies for Minimizing Obsolescence, 
Committee on Facility Design to Minimize Premature Obsolescence, Building Research Board, Washington, D.C.: 
National Academy Press 
225 Douglas, J. (2006) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 610 
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health and educational buildings; and for a long life building a minimum period of hundred and 
twenty years was agreed, e.g. civil and other high quality buildings. 

 
survey scale     

CEN 1993226 class 1 
[1;5] 

class 2 
≤25 

class 3 
≤50 

class 4 
≤100 

class 5 
>100 

BS7543:1992
227 

temporary 
<10 

short 
[10;30) 

medium 
[30;60) 

normal 
[60;120) 

long 
≥120 

Table 89 – The design life scales 

In the design life survey the designer just has to identify which category of building he 
is surveying. It might not be a temporary building, but a previous intervention might have been 
considered to be temporary. It might not have been designed to be long lasting intentionally, 
but it might end up to be considered designed as long lasting, due to the materials and 
technologies chosen. So, it is a matter of studying the building, as well as, its eventual 
previous intervention(s), in order to carefully identify which were their designs lives. 

 SURVEY ECONOMIC LIFE 3CS│PI6 

“The economic lifespan is the time where the functional and technical system, together 
fulfil the economic requirements that are put in time to the building or the terrain on 
which the building stands.”228 

“Economic life – The period of time over which costs are incurred and benefits or dis-
benefits are delivered to an owner; an assumed value sometimes established by tax 
regulations or other legal requirements or accounting standards not necessarily related 
to the likely service life of a facility or a subsystem (Iserin and Lemer, 1993).”229 

When surveying the economic life, the designer should consider not only the last 
economic life of the building, but all recognisable periods, inclusive both high and low periods. 
There might have been periods when the building has been abandoned and waiting for new 
developments, but there must have been periods, where the building was considered 
economically active. 

 

                                                                 
226 CEN (1993) Eurocode 1: Basis of Design and Actions on Structures, Part 1: Basis of Design, ENV 1991-1, 
CEN/TC250, Brussels: European Committee for Standardization 
227 BSI (1992) BS 7543: Guide to durability of building elements, products and components, London: British 
Standards Institution, p. 5 
228 Henket, H. J. (1988) Prestatiebeheersing van gebouwen: een mogelijk begrippenkader, Eindhoven: Technische 
Universiteit Eindhoven, p. 4 (Dutch) 
229 Douglas, J. (2006) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 585 
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Not always such information is available within the inventoried information, from the 
previous stage, especially, because such lifespan awareness is a modern concern, which 
was only born in the last decades. The designer can find expertise knowledge when 
determined to consider the building lifespan(s), however, there is a low probability to be 
developing a rehabilitation design within a building, where this considerations were already 
present since its origin. 

 SURVEY OTHER PRIMARY LIFESPANS 3CS│PI9 

There are certainly other primary lifespans to survey within the building. The designer 
needs to be aware that, depending on the building, the primary lifespan(s) influencing the 
building might be different and will influence the building differently. 

4.3.3.3.6 THE ADAPTABILITIES 
“Adaptability is often constrained by inadequate structural design and inefficient layout, 
which can make demolition and then construction of a new building better financial 
option than refurbishment. ‘Long life’, ‘loose-fit’ design is an increasingly important 
consideration for the design team. Buildings can no longer afford to be static 
permanent structures when the organizations using them and their activities are 
constantly changing.”230 

The adaptabilities of the building are the last performance category within the condition 
survey. It is a particular performance, because it does not regard the building’s present or 
past, like most of the other categories, but regards the building’s performance regarding a 
potential future. 

After surveying all other condition categories, the designer is aware of the potential 
present in the building. He is capable to recognise accurately, without any difficulty or 
uncertainty, which are the building areas, with the relation supplied ≥ required, as well as, the 
areas with the relation supplied < required. 

Therefore, the designer is advised to detect among all produced surveys, the inherent 
abilities of the building to allow change, modification or become suitable for other functions, 
without major interventions. Within this research, the designer considers the building 
adaptabilities, when considering the primary and the secondary adaptabilities. 

The primary adaptabilities are the inherent abilities which enable the designer to 
change the building physically without further interventions. It is a present ability regarding 
future intentions. Inversely, the secondary abilities are the potential abilities, which expect 
intervention, but that do not necessarily expect physical changes. 

Table 90 describes the primary adaptabilities of the building. PA1 refers to its flexibility. 
PA2 refers to its partitionability. PA3 refers to its connectability. PA4 refers to its 
expandability. PA5 refers to its shrinkability. PA6 refers to its relocateability, regarding the 
decomposition of the building into forms and components and its relocation ability. PA7 refers 
to its reprocessability, regarding the decomposition of the building components into elements. 
PA8 refers to its recyclability, regarding the decomposition of the building components into 
materials. PA9 refers to the other primary adaptabilities. 
                                                                 
230 Best, R. & De Valence, G. (1999) Building in Value: Pre-design Issues, London: Arnold Publishers, p. 183 
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    code description   

3CS│PA1 flexibility  

3CS│PA2 partitionability  recyclability flexibility partition-
ability 

3CS│PA3 connectability  

3CS│PA4 expandability  

3CS│PA5 shrinkability  reprocess-
ability 

(OTHER) 
PRIMARY 
ADAPT-

ABILITIES 

connect- 
ability 

3CS│PA6 relocateability  

3CS│PA7 reprocessability  

3CS│PA8 recyclability  

PRIMARY ADAPTABILITIES 

relocate- 
ability shrinkability expand-

ability 
3CS│PA9 other primary adaptabilities  

 

        

Table 90 – The primary adaptabilities 

Table 91 summarises the universe of change within the primary adaptabilities, 
considered within this research. Each primary adaptability will be further explained in the 
following guidelines, so that the designer better understands the importance of considering 
adaptability, specifically through its different ranges of change, and not just generally and 
subjectively. Within the change universe of both primary and secondary adaptabilities, later 
on described, the designer will be able to determine effectively the building’s potentials. 

 
 forms components materials functions performances costs 

3CS│PA1 ≠ = = = ≠ = 
3CS│PA2 ≠ + + = ≠ =/+ 
3CS│PA3 ≠ − − = ≠ = 
3CS│PA4 + + + = ≠ =/+ 
3CS│PA5 − − − = ≠ =/+ 
3CS│PA6 ≠ = = = ≠ =/+ 
3CS│PA7 ≠ ≠ = = ≠ =/+ 
3CS│PA8 ≠ ≠ ≠ = ≠ =/+ 
= equal ≠ different + more - less   

Table 91 – The change universe of primary adaptabilities 

 SURVEY FLEXIBILITY 3CS│PA1 

Flexibility is the ability of a building to accommodate formal changes, within the same 
covered area, structural elements and usable area (vide Table 23). Flexibility enables the 
building forms to change, without much effort, just by shifting the position of some building 
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components; “enabling minor shifts in space planning”. 231  Open buildings232  are normally 
enabled for higher levels of flexibility. In such cases, the space planning can be created by 
light and/or unfixed partitions; placed as spatial divisions e.g. book shelves, decoration 
screens, etc.; easy to move and adapt to the possible different scenarios. 

Such spaces represent a higher level of flexibility; as the owners and/or user can easily 
change it, than spaces, where the building is composed by strong and fix walls and with no 
possibility of change, unless a stronger and intrusive intervention would take place. 

To better control the building, it is very useful to survey its level of flexibility, and not 
only to identify where those levels are located, if existent. This will allow the designer to better 
control the potential of the building regarding future uses (later during the design 
developments). 

 SURVEY PARTITIONABILITY 3CS│PA2 

“Partitionability is the possibility of splitting up, rearranging or combining installation 
systems into different spatial units in a simple way. An important point in this 
connection is whether distribution, conversion, supply (transfer) and the measurement 
or control of installation functions take place locally or centrally. Another important 
aspect is a possible distinction between the collective (support) and the individual 
(infill) mode of offering functions and the zoning of distribution facilities.”233 

Partitionability is the ability of a building to accommodate formal temporary changes, 
within the same covered area, however, with more structural elements area and less usable 
area. When more components are assembled or mounted to subdivide specific areas; the 
building will respectively have more privacy and functional subdivision. 

 SURVEY CONNECTABILITY 3CS│PA3 

Inversely to partitionability, connectability is the ability of a building to accommodate 
temporary formal changes, within the same covered area, however, with less structural and/or 
divisional elements area and more usable area. The building allows the removal of partition 
components, connecting spaces that before would be separated by physical barriers. 

For example, there are conference centres that have various conference rooms, side 
by side, and in case of necessity (a bigger group of participants) the partition walls between 
conference rooms are temporarily removed during the period of the event, and later on 
relocated again in its original position. 

 
 
 

                                                                 
231 Moffat, S. & Russel, P. (2004) Assessing the adaptability of buildings, in Annex 31: Energy-related environmental 
impact of buildings, Paris: International Energy Agency, p. 1 
232 Kendal, S. (2005) An Open Building Strategy for Converting Obsolete Office Buildings to Housing, AIA report on 
University Research 2005, Building Futures Institute, Ball State: Ball State University, available at: 
www.aia.org/SiteObjects/files/Kendall_color.pdf (accessed on 07-09-2006) 
233 Geraedts, R. (1998) Open building and flexibility; an assessment method: Matching demand and supply for 
flexibility, at International Symposium on Open Building, Taipei: CIB, p. 6 
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 SURVEY EXPANDABILITY 3CS│PA4 

Expandability is the ability of a building to accommodate volumetric expansion, 
increasing the covered area, “facilitating additions to the quantity of space in a building”.234 
Some scholars prefer the terminology ‘extendibility’; however this research has opted for 
expandability and its definition regulated by Annex 31 (2004). 

‘Extendibility’ is defined by Geraedts (1998) as the “possibility of altering installation 
systems in a simple way to meet changes in the user’s demands (the installation function 
required) resulting, for example, from a structural or functional rearrangement of the building, 
for changes in use, the coming of other (group) of users, or technology renewals and 
modernizations considered necessary.”235 

 SURVEY SHRINKABILITY 3CS│PA5 

Shrinkability is the ability of a building to accommodate volumetric reductions. It is 
always related to its level of demountability (vide 3CS│SA1), and can refer to the entire 
building, or to some specific areas. Such ability should not require much effort to be 
implemented and should be undertaken without bringing consequences for the neighbour 
buildings, or to the neighbour areas. 

Therefore, the designer should identify within the building areas, where shrinking 
interventions could be implemented easily and where not. Later on, that would provide him 
the necessary knowledge to support his design decisions; e.g. to locate the necessary 
changes, mostly in the areas of the building, where such changes would not represent a 
considerable waste of resources and/or cultural elimination. 

 SURVEY RELOCATEABILITY 3CS│PA6 

Relocateability is the ability of a building to be relocated, partially or totally, into a 
different environment; which can either be in the same building or in an entirely different one. 
It should not require any transformation of the relocated forms or components, but only its 
effective repositioning. Similar to shrinkability, relocateability is also dependent, beyond other 
factors, on the building and its level of demountability (vide 3CS│SA1). 

This particular survey, when developed accurately can allow the designer, later in the 
design developments, e.g. to relocate with creativity specific forms and components, which in 
normal circumstances would be directly wasted, when subtracted from the building.  

Especially if those forms and components are in good condition and/or are cultural 
valuable, this approach would definitely bring many advantages to the design proposal. 
Simultaneously, the designer would be reducing the waste stream, preserving the inherent 
cultural values, decreasing the percentage of new materials, as well as, its respective costs. 

 
 

                                                                 
234 Moffat, S. & Russel, P. (2004) Assessing the adaptability of buildings, in Annex 31: Energy-related environmental 
impact of buildings, Paris: International Energy Agency, p. 1 
235 Geraedts, R. (1998) Open building and flexibility; an assessment method: Matching demand and supply for 
flexibility, at International Symposium on Open Building, Taipei: CIB, p. 6 
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 SURVEY REPROCESSABILITY 3CS│PA7 

Reprocessability is the ability of the building components to be disintegrated, without 
destroying the inherent elements and/or joints. Those elements can either be relocated into a 
similar component, or into a totally different component, with a totally different function.  The 
designer can use it in his design developments, bringing those elements back to the building, 
but, when impossible, he can also instruct its entry in the construction industry. 

As the earlier mentioned characteristics this factor will be also dependent, beyond 
other factors, on the building and its demountability level (vide 3CS│SA1). It is much easier 
to reprocess components which are easily reprocessable, than the very difficult ones. For that 
reason, it is so important to develop such sort of surveys with accuracy. It can later provide a 
clear assessment of what can or should not be proposed for the building’s new existence. 

 SURVEY RECYCLABILITY 3CS│PA8 

Recyclability is the ability of the building materials, identified in the building, to be 
recovered and/or diverted from the solid-waste stream, back into the building industry. A 
material which requires more costs, energy, time and resources to be recycled than to 
produce ‘virgin’ ones, should be clearly distinguished in this survey from the other materials, 
which could easily be recycled and introduced again in the same building or in another 
different building. 

For this purpose, the designer can easily develop some indicative graphical elements 
in order to clearly survey the building and its effective level of recyclability. As with the earlier 
characteristics, probably, there will be areas within the building, which are more and/or less 
recyclable; and it would be more lifespan conscious if the designer would choose to preserve 
the ones with less recyclability and change the ones with more recyclability. Otherwise, the 
waste stream would not decrease. 

 SURVEY OTHER PRIMARY ADAPTABILITIES 3CS│PA9 

There are certainly other primary adaptabilities to survey within the building. The 
designer needs to be aware that, depending on the building, the primary adaptabilities 
influencing the building might be different and will influence the building differently. 

 
As previously mentioned, the secondary adaptabilities are the ones that enable the 

building to change beyond physicality. Sometimes these changes also require physical 
change, but it is not mandatory, so that is why this distinction between primary and secondary 
adaptabilities was made. 

Table 92 describes the secondary adaptabilities of the building. SA1 refers to its 
de/remountability. SA2 refers to its maintainability. SA3 refers to its reusability. SA4 refers to 
its reparability. SA5 refers to its replaceability. SA6 refers to its versatility. SA7 refers to its 
upgradeability. SA8 refers to its profitability. And finally, SA9 refers to other secondary 
adaptabilities. 
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    code description   

3CS│SA1 de/remountability  

3CS│SA2 maintainability  profitability de/remount-
ability 

maintain-
ability 

3CS│SA3 reusability  

3CS│SA4 reparability  

3CS│SA5 replaceability  upgradeability 
(OTHER) 

SECONDARY 
ADAPTA-
BILITIES 

reusability 

3CS│SA6 versatility  

3CS│SA7 upgradeability  

3CS│SA8 profitability  

SECONDARY ADAPTABILITIES 

versatility  replaceability reparability 

3CS│SA9 other secondary adaptabilities  

 

        

Table 92 – The secondary adaptabilities 

Table 93 summarises the universe of change within the primary adaptabilities. 
Similarly to what happened in the primary adaptabilities, each secondary adaptability will be 
further explained in the following guidelines, so that the designer better understands the 
importance of considering adaptability, specifically through its different ranges of change, and 
not just generally and subjectively. 

 
 forms components materials function performance costs 

3CS│SA1 = = = = = = 
3CS│SA2 = = = = = + 
3CS│SA3 = = = = + + 
3CS│SA4 = = ≠ = + + 
3CS│SA5 = ≠ ≠ = + + 
3CS│SA6 = = = ≠ ≠ = 
3CS│SA7 = = = = + =/≠ 
3CS│SA8 = = = = ≠ − 
= equal ≠ different + more - less =/≠ equal and different  

Table 93 – The change universe of secondary adaptabilities 

 SURVEY DE/REMOUNTABILITY 3CS│SA1 

Similar to connectability and shrinkability, because both require reduction of built area, 
and their respective components and materials; demountability is the ability of a building to 
accommodate volumetric subtractions; with the certainty, that the subtracted components can 
be easily added again whenever required (remountability). De/remountability is always related 
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to the ability of the building, partially or totally, to actually be disassembled or dismounted, 
without consequences to its inherent components. 

Other scholars named it as independence ability, and consider the effective ability of 
the building on having its systems and components being removed and upgraded, “without 
affecting the performance of connected systems.”236 However, independent from the term 
used to define it, the designer should concentrate on how de/remountable the building he is 
rehabilitating in fact is, and where the de/remountable areas exactly are located. 

 SURVEY MAINTAINABILITY 3CS│SA2 

“The ability of an item under stated conditions of use, to be retained in or restored to a 
specified condition, when maintenance is performed by personnel having specified 
skill levels under stated conditions and using prescribed procedures and resources.”237 

“A design characteristic determining the ease and accessibility to carry out repair, 
replacement, improvement or refurbishment of building element, service, or piece of 
equipment safely.”238 

Maintainability is the building’s ability to allow owners and/or users to maintain it 
properly, e.g. inspectability, accessibility, infrastructure, etc. When the designer did not have 
any problem inventorying the building physically, also its maintainability degree might be good 
as well. It can facilitate if the building has its services within suspended ceilings, raised floors 
or central cores, instead of integrated in the walls (visually undetectable). 

However, in many buildings that is not the case and there are always some difficult 
accessible areas where maintainability is not even a possible issue of discussion. 
Consequently, those areas get more degraded than the ones that have been target of routine 
inspections and maintenance activities. 

 SURVEY REUSABILITY 3CS│SA3 

Reusability is the ability of a building to allow the present/future owners and/or users to 
use it, just as it is, without further interventions. This can happen with buildings of high 
condition and/or cultural significance. Especially new owners and/or users, often want to 
rehabilitate the building to personalise it more and not to actually improve its effective 
condition (e.g. functions). Sometimes the designer might discover that the building, partially or 
totally, could in fact, still be reused as it is for now. 

However, if the involved actors are willing to make strong interventions and the 
designer was hired to develop a rehabilitation design; it might seem that there is very little he 
can do to change the owners and/or users mind. He could wisely present this survey, 
together with few others and accurately highlight the respective reusable areas and explain to 
them the advantages of such reuse, in matter of costs, time, resources, significance, etc. 

                                                                 
236 Moffat, S. & Russel, P. (2004) Assessing the adaptability of buildings, in Annex 31: Energy-related environmental 
impact of buildings, Paris: International Energy Agency, p. 9 
237 C.M.R.U. (2001) A Generic Approach to Minimising WLC in the Construction Industry: Integrated Logistic Support, 
Glossary of Terms, Dundee: University of Dundee, p. 9, available at: 
http://www.dundee.ac.uk/civileng/cmru/glossary.pdf (accessed on 07-09-2006) 
238 Ibidem 
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 SURVEY REPARABILITY 3CS│SA4 

“Ability to repair a structure or a structural component, dependent on factors as 
accessibility and redundancy.” 239 

Reparability is the ability of a building to allow owners and/or users to repair damaged 
components, or respective elements and joints. Also, it considers the condition of the building 
and its degree of degradation, as there are different levels and techniques of repair. Some 
are less intrusive than others; some are less cost-effective than others; but often, it is more 
lifespan conscious to repair, then to subtract and replace the damaged building component 
with a new one. 

Thus, whenever a building is with low degree of degradation and it is not considerably 
difficult to treat and solve the causes for such degradations, the designer can, later in the 
design developments, determine its reparability treatments, based on this specific survey 
identifying the different levels of reparability and their specific areas, within the building. 

 SURVEY REPLACEABILITY 3CS│SA5 

Replaceability is the ability of a building to accommodate formal changes, within the 
same global area, and the same usable area. However, some elements are said to not 
perform anymore as required, or are said to be highly degraded, etc.; several can be the 
motives to replace an old with a new element or component. 

This survey can be quite useful, as long as, accurately developed by the designer. 
When surveying the building replaceability, the designer can identify, within the building, 
which are the areas with easily replaceable components and/or its elements; and which do 
require more effort and/or intervention to be replaced. 

The designer can use its results later, not only for the building assessment in the pre-
design stage; but also to justify his aims in the design stage, whenever willing to reuse or 
relocate a specific form and/or component, which partially can be presenting some particular 
anomalies. When the degraded part of a component (elements and joints) can be removed 
and replaced, without having to consider the total removal of the specific component from the 
building; the designer should try to consider it prior to simulating its subtraction, unless there 
is a very strong motive for such design decision. 

 SURVEY VERSATILITY 3CS│SA6 

Versatility is the ability of a building to accommodate different functions, within the 
same substance. “The shape of the space lends itself to alternative use” 240. Some scholars 
prefer the terminology multi-functionality and convertibility; however this research has opted 
for versatility and its definition regulated by Annex 31 (2004). 

 

                                                                 
239 CIB (2001) Publication 295: Guide and Bibliography to Service Life and Durability Research for Buildings and 
Components, CIB W080 RILEM 175, Rotterdam: CIB, p. 55 
240 Moffat, S. & Russel, P. (2004) Assessing the adaptability of buildings, in Annex 31: Energy-related environmental 
impact of buildings, Paris: International Energy Agency, p. 8 
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Multi-functionality is defined by Geraedts (1998) as the “possibility of using or 
deploying installation systems or components for several functions. This allows of a more 
efficient use of space and permits clustering and concentration of installation components. 
This concept is sometimes called integration.”241 

Therefore, the design can survey, within the building, which are the areas that may 
host many activities from different functions, e.g. a spacious room, in a residential building, 
which could also become an office, a small gym, etc; and the other areas, where the change 
of function would require a considerable amount of changes, e.g. bathroom, kitchen ,etc. 

 SURVEY UPGRADEABILITY 3CS│SA7 

Upgradeability is the ability of a building to accommodate “potential increased 
performance requirements” 242 , within the same substance. Some scholars prefer the 
terminology improvability and redundancy; however this research has opted for upgradeability 
and its definition regulated by Annex 31 (2004). Redundancy is in fact a term with negative 
connotation, but regarding to rehabilitation interventions where the supplied performance is 
higher than the required, it might allow numerous changes within the building, without 
requiring stronger and intrusive rehabilitation interventions. 

Upgradeability combines increase of performance, through both quantitative and 
qualitative standards (sustainable). Sustainability is the ability of a building to increase a 
defined/desired state of ecological integrity over time. Actually such upgradeability should 
reduce the impact and consequences that this specific building brings towards its 
environment. 

 SURVEY PROFITABILITY 3CS│ SA8 

Profitability is the ability of a building to accommodate potential decreases of costs and 
consequently increases of profits. This can be seen through both long (e.g. the ability to 
reduce use costs) and short term perspective (e.g. the ability to sell it and to increase capital 
with the transaction). 

The designer can easily survey which are the specific areas, within the building, that 
are already profitable and what exactly makes them profitable. Also, he can survey the areas 
potentially profitable, but that are not yet used for that purpose and/or aim, in the pre-
existence reality. This could serve as motivation to provide specific additions to the building, 
in order to achieve higher levels of profitability, e.g. using the south-oriented roof to collect 
solar energy. 

 SURVEY OTHER SECONDARY ADAPTABILITIES 3CS│SA9 

There are certainly other secondary adaptabilities to survey within the building. The 
designer needs to be aware that, depending on the building, the secondary adaptabilities 
influencing the building might be different and will influence the building differently. 
                                                                 
241 Geraedts, R. (1998) Open building and flexibility; an assessment method: Matching demand and supply for 
flexibility, at International Symposium on Open Building, Taipei: CIB, p. 6 
242 Moffat, S. & Russel, P. (2004) Assessing the adaptability of buildings, in Annex 31: Energy-related environmental 
impact of buildings, Paris: International Energy Agency, p. 8 
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3CS 
tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
Even if it is advisable to synthesise graphically, not everything surveyed within the 

building and its environment is suitable for plans, elevations, graphs, schemes, etc. So, 
whenever the designer is dealing with individual knowledge, which might be useful for future 
design developments, the designer can build a ‘knowledge base’, regarding the building 
condition (vide Table 94). There, the designer can register systematically and chronologically 
all useful knowledge. The ‘knowledge base’ comprehends, in total, nine fields: 

 
 saID  the survey actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 guideline which guideline was followed, 
 cat. / cha. which guideline category / characteristic was followed, 
 keyword a recognizable keyword(s), 
 knowledge the knowledge developed in this action, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
 

iaID time date guideline cat. / cha. keyword knowledge useful observations 
01 01:00 2006-02-22 - - - - - - 
02 02:00 2006-02-23 - - - - - - 

Table 94 – The ‘knowledge base’ for the building condition survey 

The use of the tool available for the 3CS – Pre-Design / Condition Survey, at RE-
ARCHITECTURE®, allows the designer to easily structure and search for any of the building 
condition-oriented knowledge submitted into this database. All the insertions can be later 
added into the design report, dependent only in the intentions of the designer. 
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Pre-design / Evaluation
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 45 – The lifespan rehabilitation:  evaluation sub-stage 
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4.3.4 EVALUATION 

 
 

“Nothing is as practical as a good theory. Knowledge and understanding are essential 
preconditions for well-considered decisions. Consequently, the results of research into 
evaluation need to be ‘translated’ into a form which will be quickly and easily 
accessible to clients, designers, people responsible for policy and for checking plans 
and indeed everyone involved in the building process. Results are often presented in 
forms as checklists, seals of approval and manuals.” 243 

Originally, most related to the economic world, the term evaluation signified the 
calculation of exchange rates, or the determination of monetary values. Nevertheless, in what 
regards architecture and the construction world, Voordt (2005) described evaluation “mainly 
concerned with establishing the value of all or part of the built environment (product 
evaluation) or the process of construction and management (process evaluation).”244 

Evaluations normally differ according to their aims, target object and actors involved, 
mutating the process in breadth and depth scale, method and evaluation result. In this 
specific case, the aim is to develop an accurate significance assessment, having as target the 
building and its environment. 

The breadth and depth scale of such assessment will depend on the information found 
about the building and its environment; and inside the building and environment itself. But, the 
method will be constant for every building typology, independent of classification (listed, not 
listed). As result of the surveys, the evaluation sub-stage will expose the cultural values 
inherent in building and environment, as well as, their traceable risks. 

As explained earlier, the design process (vide Figure 45) has two evaluation sub-
stages, a pre-design and a design evaluation. It is our belief that the designer can better 
explore the advantages and disadvantages of the design developments, if he considers prior 
to the design developments, the results of a pre-design evaluation where the designer only 
assesses the building and its environment, in their pre-existence status without any further 
consideration in design developments. 

The evaluation sub-stage is an individual act, building per building, even if the building 
in study takes part of a group of buildings with similar characteristics. Each building has its 
own particular significance, not only because of its particular characteristics; but also because 
of its different environment, which influences both building and its significance perception. 

Similar to the previous sub-stage (synthesis) and based on the surveys developed 
earlier, the designer should develop the following three building assessments: the 
environment (3EA), the significance (3SA) and the condition (3CA) assessment. Together 
they will enable the designer to have to make an accurate assessment regarding the 
significance and condition of both building and environment. 

 
 
 

                                                                 
243 Voordt, T. J. M van der & Wegen, H. B. R. van (2005) Architecture in Use, an introduction to the programming, 
design and evaluation of buildings, Oxford: Architectural Press, p. 146 
244 Ibidem, p. 141 
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The following Chapters will provide guidelines for a possible method, when assessing 
the building and its environment. The designer can either follow them or use their inherent 
knowledge in order to support his own methods. In both ways, they will be contributing for the 
quality of the pre-design assessment produced by the designer. 

There is one similar factor between all three assessments. That is the provided 
assessment methodology. The designer is advised to determine, based on the previous 
surveys, the respective ratings of both building and environment. It is never an easy task to 
develop assessments, but as long as the designer bases his evaluation assumptions only on 
the surveys developed, value by value, he will not face incongruencies. Normally, when the 
assumptions are sustained only by the designer’s opinion and not by facts, he might find 
disagreement among the involved actors, and he is not able to prove why his opinions should 
prevail. 

“Ranks and weights obtained in ignorance of scaling operations can be as misleading 
as measurements taken with an elastic tape measure or as naive as the attempt to 
calculate the total size of an object by adding its weight to its volume.”245  

For example, just because a designer does not like the style, he cannot simply 
evaluate the aesthetical value as very low (scale 1). The designer must approach every 
building similarly, impartial and transparently, independent from personal preferences, within 
the stylistic discourses. When rating the aesthetical value, the designer should base his 
assumptions on the aesthetical survey, and respective references found about the aesthetical 
value of the building. 

The evaluation sub-stage can be considered as a post-occupancy evaluation (POE), 
because the building is already completed and in use. However, in the pre-design stage the 
designer evaluates the post-occupancy regarding the current occupancy and not the one 
intended to introduce with the design developments of the rehabilitation intervention. 

 
categories rating scale     

varied 1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

range [0;1,5) [1,5;2,5) [2,5;3,5) [3,5;4,5) [4,5;5] 

Table 95 – The scale for rating relevant parameters 

For each parameter, the designer should identify its effective rating. Table 95 
describes the scale for rating relevant parameters; in all environment, significance and 
condition assessments. The motivation behind the designer’s evaluation is obviously different, 
when he is evaluating the building’s historic value, from when he is evaluating the technical 
performance. 
                                                                 
245 Jones, J.C. (1992) Design methods, 2nd ed., New York: Van Nostrand Reinhold, p. 380 
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However, in this research a similar evaluation method is advised for all different 
parameters, within the evaluation sub-stage. That methodological standard will also allow the 
designer to compare different buildings and design developments, as well as relate their 
similar parameters. 

The rating scale goes respectively from very low (one); low (two); reasonable (three); 
high (four); until very high (five). In order to transmit the intended message visually, the 
decision was made to use the language of primary and secondary colours. It can be 
understood easily, just by a quick glance at the scale and information. The primary colours 
represent the scale’s extremes (blue – five and red – one) and middle (yellow – three); and 
secondary colours for the in-between situations (four – green and two – orange). 

 

rating (n rating range 
volume 

(V) 
relative volume 

(V%) range average 
scale 1 very low [0;1,5) 80 26,7 0,3 
scale 2 low [1,5;2,5) 20 06,7 0,1 
scale 3 reasonable [2,5;3,5) 150 50,0 1,5 
scale 4 high [3,5;4,5) 30 10,0 0,4 
scale 5 very high [4,5;5] 20 06,7 0,3 
total   300m3 100% 2,6 

Table 96 – Example of a scale for rating relevant parameters 

The designer should develop for each surveyed parameter (Pi) schematic plans where 
he will be ‘colouring’ the building according to its rating scale. Then based on the plan 
overview, the designer can identify which are the volumes directly related to each effective 
scale. Those plans can serve as complement of rating graphs (further explained), because 
graphs will only present averages, while in such plans the designer could actually identify 
which are the areas with a very low rating and which are the ones with a high score. 

For instance, when the designer wants to know the rating of the building for a specific 
parameter, he should first identify the respective percentages of volumes rewarded for each 
rating scale (1:5). Then he can summarize the average ratings related to the total percentage 
of the building. In the example described in Table 96 the parameter had reached the 
evaluation result of 2.6, which means that the parameter belongs to the rating scale 
‘reasonable’, with a interval of evaluation results between 2,5 and 3,5. 

The ratings can be calculated with the following two equations. The designer can either 
choose to calculate the effective rating through the Volume of the building and/or component, 
in m3 (V) or through its Volume, in percentage (V%). Therefore: 

 
V%n volume of the rating level n (%) 

n rating level 
Vn volume of the rating level n (m3) 
Vtot total volume (m3) 

Pi 
assessed parameter in the intervention 
number i 

i number of the intervention 
N total number of interventions 
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Such evaluation method is possible in most of the three assessments, within their 

respective parameters (characteristics and categories). Next Chapters will guide the designer 
through the identification of the suitable rating for each parameter within the significance and 
condition assessment of both building and environment. 

The rating scales presented in the Appendices 2, 3 and 4 aim to provide indicators of 
information to support the designer through this evaluation/rate identification process. Those 
tables provide him some elucidation in each scale, found in several field information centres 
or developed by the researcher. Most information is oriented towards the European 
perspective, but the designer is free to adapt it, making use of the headlines, and create a 
personal evaluation table, more suitable for the country where he mostly develops 
rehabilitation design developments. 

4.3.4.1 3EA – ENVIRONMENT ASSESSMENT 
RATING THE UNIVERSE OF THE PRE-EXISTING SURROUNDING 

 
Within this research, the designer is considering both natural and built environment, 

when taking into account both primary naturals and unnaturals (vide 3ES). Therefore, the 
designer will have to find, within the environment surveys, the adequate information to 
support his assumption when determining the specific scale regarding its specific parameters. 

4.3.4.1.1 THE NATURALS 
It is clear that the environment assessment, focusing within the naturals is mostly 

indicative of the building’s environment condition, where there is not much the designer can 
change and/or improve. For example, he will not be able to diminish the wind velocity, 
however, within his design developments he might think about some solutions to use it for the 
building’s own profits or even he might develop additions which will barrier the unpleasant 
winds. 

 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3EA│PN1:9 
very low 

habitability 
conditions 

low 
habitability 
conditions 

reasonable 
habitability 
conditions 

high 
habitability 
conditions 

very high 
habitability 
conditions 

Table 97 – The scale for rating the naturals’ parameters 
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   code description r 

3EA│PN1 non living: air 4 

3EA│PN2 non living: fire 3 living: 
humans 

non living: 
air 

non living: 
fire 

3EA│PN3 non living: water 3 

3EA│PN4 non living: earth 5 

3EA│PN5 non living: composites 4 living: 
fauna 

(OTHER) 
PRIMARY 

NATURALS 
non living: 

water 
3EA│PN6 living: flora 2 

3EA│PN7 living: fauna 1 

3EA│PN8 living: humans 3 living: 
flora 

non living: 
composites 

non living: 
earth 

3EA│PN9 other primary naturals 4 

Table 98 – The primary naturals’ assessment (pre-design) 

However, during the design stage, he might opt to introduce more flora or fauna, as 
well as, change the human’s perception about the building. This evolution or regression in 
scale is directly dependent on his aims and intentions towards the building’s environment 
during future developments. 

Table 97 describes the scale for rating the naturals parameters. The designer can also 
make use of the information available in Appendix 2, to complement his assumptions and 
accurate justifications. When compiling the evaluation results of the primary naturals, the 
designer can better complement the exhaustive written report, with some graphical elements. 

Especially, for presenting his assumptions to the other involved actors, simplicity is a 
good ally. The designer can choose for a personalised graph, or he can use the following 
suggestion. When used to work with the colour’s language, Table 98 can be of more 
immediate perception. 

When working in detail and willing to present the assessment of only one parameter 
instead of all primary naturals parameters, the designer can also develop several maps, using 
the evaluation colours in the building façades, plans, sections, etc.; painting the building’s 
environment according to its respective assessment colours. By using the same method 
frequently the designer will get used to it, as well as, the other involved actors. 

4.3.4.1.2 THE UNNATURALS 
Inversely to the natural environment (naturals), the built environment (unnaturals) is 

already more susceptible of the designer’s influence. When intervening in the building, the 
designer is also able to influence several characteristics, such as altimetry; morphology, axis, 
hierarchy, etc. 
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 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3EA│PU1 very 
discordant discordant neutral harmonious very 

harmonious 

3EA│PU2 very high 
density 

high 
density 

reasonable 
density 

low 
density 

very low 
density 

3EA│PU3 very low 
composition 

low 
composition 

reasonable 
composition 

high 
composition 

very high 
composition 

3EA│PU4 very low 
associations 

low 
associations 

reasonable 
associations 

high 
associations 

very high 
associations 

3EA│PU5 very unclear  unclear neutral clear very clear 

3EA│PU6 no available 
services 

precarious 
services 

basic 
services 

good 
services 

excellent 
services 

3EA│PU7 totally 
inaccessible 

mostly 
inaccessible neutral mostly 

accessible 
totally 

accessible 

3EA│PU8 very low 
availability 

low  
availability 

reasonable 
availability 

high  
availability 

very high 
availability 

Table 99 – The scale for rating the unnaturals parameters 

The relationship between mass versus void can also be altered, as well as, some of 
the accessibility categories and the availability of services. However, mainly regarding the last 
example, unless the designer introduces the lacking categories of services, his influence will 
be considerably small. Nevertheless, it is important for him to have a global overview of what 
is available within the building’s environment, and for this particular reason such assessment 
has been developed. 

Table 99 describes the scale for rating the unnaturals parameters. The designer can 
either use these rating scales or create his own rating scales. However, if he chooses to use 
a different scale, he should use it in both stages and in every building, in order to make a 
good assessment of all relevant parameters. 

The designer can also make use of the information available in Appendix 2, to 
complement his assumptions and accurate justifications, regarding the unnaturals 
parameters: services, accessibility and category. 

The designer only needs to select the scale rating he considers more adequate, and 
produce comprehensible graphical elements. Table 100 presents the evaluation results of an 
unnaturals’ assessment. The chosen rates are merely schematic and non-related to any 
specific building. 
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   code description r 

3EA│PU1 altimetry 3 

3EA│PU2 mass vs. void 5 category altimetry 
mass  

vs.  
void  

3EA│PU3 morphology  4 

3EA│PU4 axis 4 

3EA│PU5 hierarchy  4 accessibility  
(OTHER) 
PRIMARY 

UNNATURALS 
morphology 

3EA│PU6 services 2 

3EA│PU7 accessibility 1 

3EA│PU8 category 1 services hierarchy axis 

3EA│PU9 other primary unnaturals 2 

Table 100 – The primary unnaturals’ assessment (pre-design) 
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3EA 
tool 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
As earlier explained, the designer can develop the environment assessment in many 

different ways, adapted to his own style and preferences. Already earlier were referenced:  
the method of the “colourised table” to illustrate the assessment all the parameters, and the 
method of “colourised maps” to illustrate the assessment of only one parameter. Now, will be 
presented the “spider web” method; suitable to illustrate the assessment of all the 
environment-oriented parameters, whenever colours are redundant. 

This last one is frequently used in building industry, as well as, in other professional 
sectors. Therefore, most involved actors might immediately recognize the purpose of such 
figure and the message, the designer is trying to transmit. 
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Figure 46 – The primary naturals’ assessment (pre-design) 
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Figure 47 – The primary unnaturals’ assessment (pre-design) 

The use of the tool available for the 3EA – Pre-Design / Environment Assessment, at 
RE-ARCHITECTURE®, allows the designer to easily create a summarised report, regarding 
the environment-oriented parameters, both primary naturals (vide Figure 46) and unnaturals 
(Figure 47). There are also auxiliary tables, in Appendix 2, which might be useful, for the 
designer, to check if he is choosing the right rating level. As referenced earlier, those auxiliary 
tables are merely indicative, therefore designers should adapt them to the reality of their 
country. RE-ARCHITECTURE® also enables the designer to store his assessments (data) 
and print it whenever required. He is also able to change it and create a new one, every time 
he discovers one discrepancy in the assessment rates. 
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4.3.4.2 3SA – SIGNIFICANCE ASSESSMENT 
RATING THE UNIVERSE OF THE PRE-EXISTING CULTURAL VALUES 

 
The significance assessment aims to determine the effective rating of the cultural 

values, inherent in the both building and environment. When making use of the evaluation 
method explained earlier (Chapter 4.3.4), the designer is able to identify, one by one, the 
effective rating of all inherent primary values (vide 3SS). 

4.3.4.2.1 THE CULTURAL VALUES 
The designer can develop the assessment of the primary cultural values, by 

developing his own method (only using the headlines) or he can follow the rating scales, 
presented within this Chapter (vide Table 101). They are mostly indicative and intend to 
complement the designer’s assumptions, when assessing the building.  

After developing the assessment plans, where all the primary eight values, or other 
more that the designer found useful, were respectively identified; form by form, component by 
component; the designer can either conclude that the entire building has the same rating 
scale or instead he can conclude that among a general rating scale, there are some 
components, which can be more valuable than others regarding each specific value.  

It is more common to find, within the building, different values inherent in different 
components, than to find a building that has exactly the same values, with exactly the same 
rating. However, for some buildings that can happen, especially if there has been no 
information found about the building, which could lead the designer through the necessary 
assumptions. In such situations, the designer should assume that his assumptions can be 
erroneous, but he should still make them based on his experience and available information. 

Within this research, the inherent conditioning is called risk scale, and it is exactly the 
inverse of the rating scale (vide Table 102). Respectively, the risk scale goes from very high 
(one); high (two); reasonable (three); low (four); until very low (five). The purpose of creating 
this risk scale was to provide to the designer a general awareness, regarding the hierarchical 
relationship between the inherent primary values. 

Depending on their rate, some primary values eventually might have to be controlled 
by the designer, or else they will truly influence the rehabilitation intervention. Then, 
depending on the assessments being too high or too low, the designer will see his design 
decisions being influenced by other involved actors. If he disagrees with them, he needs a 
factual base to confront their influences. Therefore, such assessments are so important, or 
else, the designer could be caught in awkward situations. 

While developing the significance assessment, the designer should be aware that 
parallel to the scale of rating there is an inherent conditioning. Not all primary values 
contribute towards the preservation of the building and its environment. There are certain 
primary values, that when mislead, can even contribute for the building’s destruction. 

The social value regards the leader or the constituent’s affection, as individual or as a 
social group, and the historic value regards the expert’s recognition for the building, 
especially the historians. Both values normally safeguard the building; however when very 
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high, they can contribute to the building’s ‘freezing’, leaving its performance back to an 
original or earlier stage. 

 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3SA│PV1 very un-
appreciated un-appreciated neutral appreciated very 

appreciated 

3SA│PV2 very low cost-
effective 

low cost-
effective 

reasonable 
cost-effective 

high cost- 
effective 

very high 
cost-effective 

3SA│PV3 
highly 

unrepre-
sentative 

reasonable 
unrepre-
sentative 

neutral reasonable 
representative 

highly  
representative 

3SA│PV4 
building 
(involved 
actors) 

neigh-
bourhood, 

street 
city,  

district 
country, 
region 

world, 
continent 

3SA│PV5 very low 
creativity 

low  
creativity 

reasonable 
creativity 

high 
 creativity 

very high 
creativity 

3SA│PV6 
very low 

production 
complexity 

low production 
complexity 

reasonable 
production 
complexity 

high production 
complexity 

very high 
production 
complexity 

3SA│PV7 
[25;50)  
1st last 

generation 

(50) 
2nd last 

generation 

(75) 
3rd last 

generation 

(100) 
4th last 

generation  

> 100 
> 4th last 

regeneration  

3SA│PV8 very low 
condition 

low 
condition 

reasonable 
condition 

high 
condition 

very high 
condition 

Table 101 – The scale for rating the cultural values 

values risk scale     

3SA│PV1:9 1 
very high 

2 
high 

3 
reasonable 

4 
low 

5 
very low 

Table 102 – The risk within the cultural values 

Social and historic values can conflict with economic and political values, especially 
when ones advise for the building’s preservation, while the others advise for the building’s 
demolition, in name of development. Yet, they can all support each other, when profits and 
political strategies consider maintaining the building mandatory.  

The social and historic values do not eliminate any other primary values. Therefore, 
their risk towards the building was considered: as very high, when its rating is very low;  as 
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high, when its rating is very high; as reasonable, when it rating is low; as low, when its rating 
is reasonable and has very low, when its rating is high (vide Table 103). 

 
 scale     

rating 1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

risk very high reasonable low very low high 

Table 103- The social and historic values – rating versus risk 

The economic and political values regard mostly the leader’s valuation of the 
building. Such values can be considered inconsistent, because they change from market to 
market, from politics to politics, from generation to generation. They are the most 
controversial primary values of all, because they can contribute to the elimination of the 
building and/or all the other values. 

 
 scale     

rating 1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

risk very high very low low reasonable high 

Table 104- The economic and political values – rating versus risk 

Therefore, the higher rating they get, the more dangerous they become for the 
building. This inversely proportional relation (vide Table 104), has its exception only in scale 
one, where the value’s rating is very low or none. Such situation can be very negative, 
because it incentives deprivation and abandon. For this reason, this research considers this 
weight scale the highest risk for the building, not only to economic and political values, but 
also regarding all the other values. 

The aesthetical and scientific values regard the expert’s recognition and wonder for 
the building. These values are also inconstant, in the sense that, from culture to culture, the 
contemplation for a particular style or technological approach can change considerably. Both 
values can conflict with or support the economic and political values, similarly to the social 
and historical values. Especially in buildings, where the designer is able to identify evidences 
of scientific and aesthetical history, these values are naturally connected to the historic 
values. 

Often, the scientific value is more neglected than the aesthetical value; however, in the 
primary values assessment, they were intentionally associated. The beauty and complexity of 
a wooden structure should no longer be undervalued regarding a wall decoration or a spatial 
organization. Therefore, their risk towards the building was considered: as very high, when its 
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rating is very low;  as high, when its rating is low; as reasonable, when it rating is very high; 
as low, when its rating is high and has very low, when its rating is reasonable (vide Table 
105). 

 
 scale     

rating 1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

risk very high high very low low reasonable 

Table 105- The aesthetical and scientific values – rating versus risk 

The age and ecological value regards the general respect, the environment can feel 
for the building, without further leadership valuation or expertise recognition. These values 
are not inconstant and do not put the building into risk. They are in fact, the less harmful 
values of the group of primary values. A building can be valued by its age, just like the elder 
generations are respected by younger generations. An old building has charm, charisma and 
patina. Normally, its survival in time is visible, through generations and generations as an 
open diary. 

A building can and should also be valued by its resources and interaction with its 
environment. The ecological value perceives the building as a workmanship, as well as, an 
assemblage of manufactured resources, which should not be wasted to pollute the world of 
future generations. Therefore, their risk towards the building was considered: as very high, 
when its rating is very low; as high, when its rating is low; as reasonable, when it rating is 
reasonable; as low, when its rating is high and has very low, when its rating is very high (vide 
Table 106). 

 
 scale     

rating 1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

risk very high high reasonable low very low 

Table 106- The age and ecological values – rating versus risk 

Depending on the building and environment, the designer will be able to generate his 
own risk table or spider graph. Inversely to the rating table, the designer will not have to 
present the inherent risks of the building to the involved actors. The risk table or spider graph 
serves mostly for the designer understand the involved risks and be aware of their possible 
and consequences, during the design stage. Table 107 summarises the primary cultural 
values, their ratings and respective risks. 
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In Appendix 3 the designer will find the five risk scales, represented in their respective 
evaluation tables and graphs, arranged according to their risk scale. Even if they mostly 
represent what has been described here, it is always different to visualise it graphically. 
Besides, when the designer is more used to this evaluation method, he will notice that such 
graphical approach, can often be more useful than extensive descriptions and explanations. 

 
values rating scale     

cultural 1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

 risk scale     

3SA│PV1 
3SA│PV4 very high reasonable low very low high 

3SA│PV2 
3SA│PV3 very high very low low reasonable high 

3SA│PV5 
3SA│PV6 very high high very low low reasonable 

3SA│PV7 
3SA│PV8 very high high reasonable low very low 

Table 107- The primary values – rating versus risk 
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As earlier explained in the environment assessment, the designer can also develop the 

significance assessment in many different ways, adapted to his own style and preferences. 
However, RE-ARCHITECTURE® provides the designer a tool to develop assessment 
charters, regarding the significance-oriented parameters (vide Figure 48). The chosen 
method is always similar, the “spider web” method. 
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Figure 48 – The primary values’ assessment (pre-design) 

The use of the tool available for the 3SA – Pre-Design / Significance Assessment, at 
RE-ARCHITECTURE®, allows the designer to easily create a summarised report, and also to 
store his assessments (data) and print them whenever required. He is also able to change 
and/or create a new report, every time he considers it necessary. 
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4.3.4.3 3CA – CONDITION ASSESSMENT 
RATING THE UNIVERSE OF THE PRE-EXISTING PERFORMANCES 

 
The condition assessment is less complex than the significance assessment, in the 

sense that every factor considered in the condition assessment is quite quantifiable and 
logical, especially if the designer had developed with accuracy most of the recommended 
surveys. 

If the designer is just assessing the condition of the building, based on his first 
impression and personal experience, he might get it right, but he might also be taking the risk 
of not reaching the accurate diagnosis. For this reason such surveys are so highly 
recommended, because when they are developed, the evaluation sub-stage does not take 
the risk of being connoted as inaccurate. 

For reaching the end result in this sub-stage, the designer only needs to consider the 
universe of the building condition, surveyed in the previous sub-stage (vide 3CS); and verify, 
one by one, its effective condition evaluation. It does not take as long as it might be expected, 
because in fact, the designer only needs to convert his synthetic surveys into evaluation 
plans, tables or graphs. 

For the building condition, the risk towards the building destruction, is different from the 
one found in the significance assessment. It regards the building degradation, where it 
represents a risk to its environment. Therefore, for the condition assessment the designer 
only needs to evaluate based on reliable sources and without any pre-conceived intention, 
e.g. considering everything in very low condition prior to survey, with bad intentions, so that 
demolition and freedom regarding the subtracted substance are justified for the outer world.  

This research has learned from the experience of DGEMN (vide Table 158) on 
developing risk maps, regarding the building physical condition. As an Institution dealing on a 
daily basis with the inventory and safeguard of Portuguese national monuments and 
buildings, their experts have defined several strategies and are constantly working on its 
improvement. Accordingly the risk map is “a methodological system for evaluating the state of 
conservation of the built environment. Based on sophisticated technologies, this system 
collects and processes data and information on the physical condition of buildings.”246 

It can never be forgotten that the designer involved in intervention has to deal with the 
building professionally, ethically and following moral principles, just like a doctor evaluating a 
sick patient. Consequently, the percentage of degradation, deficiencies, and insufficiencies 
surveyed in the several building features should be directly reflected in the evaluation result.  

Therefore, within this research, the designer is evaluating the building condition when 
he assesses the building conditions within its six parameters: substances, functions, 
performances, costs, lifespans, and adaptabilities. The assessment of the building 
condition parameters also follow the evaluation rating scale, adopted in this research, going 
from one – very low, until five – very high, as well as, the same colours language, used in the 
previous environment and significance assessments. 

 
 
 

                                                                 
246 DGEMN (2001) Risk map, Lisboa: DGEMN, available at: http://www.monumentos.pt (accessed on 26-05-2005) 
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4.3.4.3.1 THE SUBSTANCES 
When considering the building substances the designer can evaluate the building 

condition, from three different points of view (vide Chapter 4.3.3.3.1). The designer can 
analyse the substance as forms (spaces), as components (building elements and joints), or 
simply as materials (resources).  

Such stratification is reinforced by the importance of introducing the aim of maximum 
use of the resources available, during further design developments. The designer will have to 
make decisions, regarding the necessary subtractions, as well as, define the destiny of the 
subtracted substance, which does not necessarily need to be constantly wasted as it is 
common in current rehabilitation interventions. 

For example, the building substance, as form, can be in low condition (inadequate 
shape), but still some components (elements and joints) can be in high condition. The 
designer can try to demount the form and reuse the components. Once more, if the building 
substance, as components, can be in low condition, still the designer can think about creative 
ways of reusing its materials, partially or totally, which could be in very high condition. Later 
on, during the preliminary design, such possibilities will be further explained. 

Table 108 describes the scale for rating physical parameters. As so, when the 
designer had only surveyed within the building substance (forms, components or materials) 
less than 5 percent of anomalies, the physical condition can be considered very high.  

 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│PK1:9 ≥ 95 % 
anomalies 

[65;95)% 
anomalies 

[35;65)% 
anomalies 

[5;35)% 
anomalies 

< 5% 
anomalies 

Table 108 – The scale for rating substances parameters 

In that order, whenever the designer finds anomalies between 5 and 35 percent, the 
physical condition can be scaled as high; between 35 and 65 percent, the physical condition 
can be scaled as reasonable; between 65 and 95 percent, it can be scaled as low and, more 
than 95 percent, it can clearly be scaled as very low. For more detailed information about 
substantial ratings and its respective scale parameters, the designer can consult Appendix 
A4.1. 

Such assessment provides the designer of an insightful acknowledgement of the 
building’s substantial condition. He will be aware of the building’s effective scale of anomalies 
and/or degradations and exposure to risks (intrinsic and extrinsic), allowing the establishment 
of priorities regarding the technical support needed for the rehabilitation design. 
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   code description r 

3CA│SF1 arrangement, relation 3 

3CA│SF2 arrangement, composition  3 direction relation composition 

3CA│SF3 symmetry 4 

3CA│SF4 order, proportion 4 

3CA│SF5 order, hierarchy 2 rhythm    
(OTHER) 

SECONDARY 
FORMS 

symmetry 

3CA│SF6 pathology 3 

3CA│SF7 rhythm 4 

3CA│SF8 direction 3 pathology hierarchy proportion 

3CA│SF9 other secondary forms - 

Table 109 – The secondary forms’ assessment 
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Figure 49 – The secondary forms’ and components assessment 

When compiling the secondary forms’ evaluation results, the designer can again make 
use of some graphical elements. As both forms and components assessments have the same 
parameters to be assessed, even if from different perspectives, the designer can opt to join 
them. However, this can only be done when reporting the building as a whole; or when 
relating a form to an intrinsic component, to better identify the dissonant components (vide 
Figure 49). 
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   code description r 

3CA│SM1 sensitivity, air  4 

3CA│SM2 sensitivity,  fire 5 deformation sensitivity, 
 air 

sensitivity, 
 fire 

3CA│SM3 sensitivity, water 4 

3CA│SM4 sensitivity, earth 3 

3CA│SM5 dryness, moistness 2 density 
(OTHER) 

SECONDARY 
MATERIALS 

sensitivity, 
 water 

3CA│SM6 warmth, coldness  2 

3CA│SM7 density 4 

3CA│SM8 deformation 2 warmth, 
coldness  

dryness, 
moistness 

sensitivity, 
earth 

3CA│SM9 other secondary materials - 

Table 110 – The secondary materials’ assessment 
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Figure 50 – The secondary materials’ assessment 

When forms and components are totally not related, e.g. category of entrance and 
backyard door, then it is better that the designer develops individual graphs (vide Table 109). 
The designer needs to decide for a certain style of presentation and than maintain it in all 
assessment. Then, it is clear for the other involved actors, which sub-stage the designer is 
presenting, as well as, the respective assumptions. 
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Table 110 and Figure 50 give an example of a materials’ assessment. It might be 
useful for the designer start storing these assessments. After several rehabilitation design 
developments, the designer might have already stored enough assessments regarding the 
most common materials. In such case it is very wise to create an auxiliary table (or database) 
to store and support these assessments, as well as, consult and base technical assumptions 
in building materials-related literature.  

4.3.4.3.2 THE FUNCTIONS 
When assessing the building functions, the designer should evaluate the general 

building’s scale of functional efficiency (primary functions), based on the functional 
usefulness, as well as the activities allowed in each space and conditions (secondary 
functions).  

There are buildings where the function does not change considerably over time (e.g. 
residential facilities), but there are others, most related to technologies and innovation that 
can easily have forms and/or spaces that can be considered by their owners and users as 
obsolete, or useless (e.g. educational facilities, industrial facilities, etc.), after a few years. 

Only when verifying and assessing the functions separately, the designer will be able 
to determine if the building’s service life actually reached the end of one more cycle or if 
instead the scale of inefficiency is so low, that only some small improvements will provide an 
increase of its effective service life (vide Chapter 4.3.3.3.2).  

 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│PF1:9 beyond 
unfunctional 

mostly 
unfunctional 

sufficiently 
functional 

mostly 
functional 

beyond 
functional 

3CA│SF1:9 r≥αs  αs>r>s s=r αr>s>r s≥αr 

Table 111 – The scale for rating functional parameters (r=required, s=supplied) 

Table 111 describes the scale for rating both primary and secondary functional 
parameters. Therefore, when the building (primary functions) is considered in very low 
condition, that means that it is beyond unfunctional; low condition means mostly unfunctional; 
reasonable condition means sufficiently functional; high condition means mostly functional 
and very high condition means beyond functional. 
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   code description r 

3CA│ST1 category 3 

3CA│ST2 position 2 orientation category position 

3CA│ST3 dimension 4 

3CA│ST4 geometry 5 

3CA│ST5 space 5 time 
(OTHER) 

SECONDARY 
FUNCTIONS 

dimension 

3CA│ST6 motion 1 

3CA│ST7 time 1 

3CA│ST8 orientation  2 motion space geometry 

3CA│ST9 other secondary functions - 

Table 112 – The secondary functions’ assessments 
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Figure 51 – The primary and secondary functions’ assessment 

Converting this scale into the building’s inner facilities (secondary functions), the 
designer can find the respective rating scale: very low scale, when the facility would require 
the double or more than the functionality supplied; low scale, when the facility would require 
in-between the double and the functionality supplied; reasonable scale, when the facility 
would function exactly as required; high scale, when the facility supplied would be more than 
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the required, but not the double; and very high scale, when the facility supplied would be the 
double or more than the functionality required. 

Table 112 describes a function’s assessment. Similarly to what happened with the 
substances’ assessment, regarding the integration of forms and components within the same 
graph; it is also possible to combine both primary and secondary functions. That can be quite 
revealing and useful for the designer, especially when there are functional spaces which are 
clearly unlike the general overview of the building as a whole. 

Figure 51 was specifically simulating the case of a building being assessed generally 
in a bad position and orientation. However, the designer found one facility that is described in 
the graph, which was exceptionally located in the optimal position and orientation. This could 
reinforce the intention of the designer in cases when he was willing for functional changes 
and/or the preservation of that specific facility. 

4.3.4.3.3 THE PERFORMANCES 
Similar to the performance survey, the designer should consider both primary and 

secondary performances (vide Chapter 4.3.3.3.3), when assessing the performance 
condition. Intentionally separated for the physical and functional performance, the 
performances are accurately assessed when the designer regards the building’s technical 
performance related to the building’s safety, usability, health and comfort. 

 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│PP1:9 totally unsafe  
and/or unusable 

mostly unsafe  
and/or unusable 

reasonably safe 
and/or usable 

mostly safe  
and/or usable 

totally safe  
and/or usable 

3CA│SP1:9 
totally 

unhealthy  
and/or 

uncomfortable 

mostly 
unhealthy  

and/or 
uncomfortable 

reasonable 
healthy  
and/or 

comfortable 

mostly 
healthy  
and/or 

comfortable 

totally 
healthy  
and/or 

comfortable 

Table 113 – The scale for rating performances parameters 

The designer should transform each of the performance surveys into performance 
evaluation graphical elements. It can both be general and present the evaluation results 
schematically; or it can be fully detailed and present fully surveyed and evaluated each 
building component its effective performance and contribution for the general building 
condition. 
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   code description r 

3CA│PP1 safety, four roots 4 

3CA│PP2 safety, composites 4 usability, 
hygiene 

safety, 
four roots 

safety, 
composites 

3CA│PP3 safety, fauna and flora 3 

3CA│PP4 safety, humans 5 

3CA│PP5 safety, unnaturals 5 usability, 
accessibility 

(OTHER) 
PRIMARY 

PERFORM-
ANCES 

safety, 
fauna and flora 

3CA│PP6 usability, services 3 

3CA│PP7 usability, accessibility 3 

3CA│PP8 usability, hygiene 5 usability, 
services 

safety, 
unnaturals 

safety, 
humans 

3CA│PP9 other primary performances - 

Table 114 – The primary performances’ assessments 

Table 113 describes the scale for rating both primary and secondary performances’ 
parameters. Therefore, when the building is considered in a very low condition regarding its 
primary performances, that assumption means that the building’s condition is totally unsafe 
and/or unusable.  

Respectively, to be assessed in low condition would mean that the building could be 
mostly considered as unsafe and/or unusable; to be assessed in reasonable condition would 
mean reasonably safe and/or usable; high condition would mean mostly safe and/or usable; 
and finally, very high condition would mean totally safe and/or usable. 

The rating scale for the secondary performances goes through a similar grading scale, 
however when in the primary performances the designer would have to assess safety and 
usability, within the secondary performances, the designer needs to assess the building 
through its health and comfort conditions. For more detailed information regarding the primary 
and secondary performances parameters, the designer can always consult Appendix 4.3. 

Table 114 and Figure 52 describe the primary performances’ assessments. With this 
condition assessment the designer can confront accurately the building performance with its 
natural and built environment performance (primary naturals and unnaturals). He can verify if 
the building is responding efficiently or if instead there are certain parameters that can still be 
improved during further design developments. 

Figure 53 describes the secondary performances’ assessments. Mostly oriented 
towards the building users this assessment provides to the designer an accurate assessment 
regarding the user’s perception, health and comfort. A similar table to the primary 
performances could also be developed, nevertheless, as this are just indicative graphical 
elements, the graph option was considered to be more adequate. 
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Figure 52 – The primary performances’ assessments  
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Figure 53 – The secondary performances’ assessments 
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4.3.4.3.4 THE COSTS 
When surveying the building’s condition, through its costs or economic performance, 

the designer should consider the position of the building in the economic market and compare 
it with other similar buildings. The designer will verify that it is very different to develop a 
rehabilitation design for a building which represents more and more debts to its owners 
and/or users; from developing a rehabilitation design for a building that potentially can 
become synonym of profit, even if on a long term basis. 

 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│PO1:9 totally  
cost-ineffective 

mostly  
cost-ineffective neutral mostly 

cost-effective 
totally  

cost-effective 

Table 115 – The scale for rating primary costs parameters 

The designer should assess the building’s economic performance through the 
following scale (vide Table 115). The building or its components should be considered in very 
low economic condition, when reveal a totally cost-ineffectiveness. That means that the 
owner/user is paying considerably more than it is regarded as suitable, for that specific 
building category. Then logically, low condition implies mostly cost-ineffectiveness; 
reasonable condition implies neutral performance (no debts/no profits); high condition implies 
mostly cost-effectiveness and very high implies total cost-effectiveness. 

This might not seem very interesting for the designer to find out, but in fact, it might 
have very importance for the building owners or the promoters of the rehabilitation 
intervention. If they realise that the designer has assessed the economic performance (with or 
without external consultancy) and that was able to confirm that his design proposed solve 
many of the factors that were considered in very low condition, the designer might see the 
involved actors more receptive than If totally ignoring this fact. 

Within this research, the cost-effectiveness does not represent short terms, but 
medium and long term achievements. That should be a very important aim, and that is why 
such evaluations are so important. For example, the designer might have found within the 
building an energy supply system, which had a very low initial investment and might seem 
quite cost-effective, however, when surveying the annually energy consumptions, as well as, 
its environmental impact, the designer could actually conclude that the energy supply system 
was totally cost-ineffective. Such details can be easily solved in the design stage, and it will 
only favour the designer. 
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   code description r 

3CA│PO1 non-construction 3 

3CA│PO2 construction 2 other 
interventions 

non-
construction construction 

3CA│PO3 operation, property 2 

3CA│PO4 operation, usability 2 

3CA│PO5 maintenance 4 demolition 
(OTHER) 
PRIMARY 

COSTS 
operation, 
property 

3CA│PO6 replacement 4 

3CA│PO7 demolition 1 

3CA│PO8 other interventions 4 replacement  maintenance operation. 
usability 

3CA│PO9 other primary costs - 

Table 116 – The primary costs’ assessments 

0
1

2

3

4

5
non-construction

construction

operation, property

operation, usability

maintenance

replacement

demolition

other interventions

3CA│PO1:8

 
Figure 54 – The primary costs’ assessments  

Table 116 and Figure 54 describe the primary costs’ assessments. Such evaluation is 
only possible to be developed when the information retrieved during the analysis sub-stage, 
from primary and secondary building, allowed the designer to develop accurate surveys, 
during the synthesis sub-stage. There are some costs, which are mostly indicative, but as 
already referred before; there are other costs which the designer can influence with his 
design developments, e.g., operation, usability and maintenance. For further indications, the 
designer can always consult Appendix 4. 
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4.3.4.3.5 THE LIFESPANS 
The building’s condition regarding its lifespans or temporal performances is easily 

assessed when the designer has surveyed already all these performances, in the previous 
sub-stage (vide Chapter 4.3.3.3.5). The designer would have identified the different time 
values and now he would only need to ‘colour’ them and identify their percentages regarding 
the five rating scales. 

Such assessment is very important to support the designer in future design 
developments, because it will not be very correct to combine components with different 
lifespans, especially if the long term ones are covered by the temporary ones. This would 
mean that during further maintenances and replacements the building components which had 
been designed and planned to be long term would eventually have to be demolished and 
removed. 

Therefore it is very important that all these lifespan values are related to each other. If 
the building does not have them aligned yet, it is a very good aim for the design 
developments. When assessing it through a general perspective, the designer can use the life 
cycle scale, described earlier (vide Table 88). However, the designer can also assess each 
lifespan value individually and make use of the rating scales described in Appendix A4.4. 

 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│PI1:9 temporary 
≤ 15 

short 
(15;30] 

medium 
(30;45] 

normal 
(45;60] 

long 
(60;75] 

Table 117 – The scale for rating lifespans parameters 

The designer should assess the building’s lifespans performance through the scale 
presented in Table 117. Table 118 and Figure 55 describe the assessments primary 
lifespans’. Such evaluation is only possible to be developed when the information retrieved 
during the analysis sub-stage, from primary or secondary buildings, allow the designer to 
develop accurate surveys, during the synthesis sub-stage.  

Therefore, the designer can convert the several plans developed during the synthesis 
sub-stage into evaluative plans and identify the respective percentages of each rating scale 
(1:5). That will provide to the designer a general overview of the building’s lifespans, 
supporting further design developments and respective choices, regarding the added 
materials being compatible or not with the lifespan of the remaining materials. For further 
indications, the designer can always consult Appendix 4. 
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   code description r 

3CA│PI1 life cycle  4 

3CA│PI2 maintenance cycle 2 - life cycle, 
durability 

maintenance 
cycle 

3CA│PI3 replacement cycle 3 

3CA│PI4 service life  4 

3CA│PI5 design life 4 - 
(OTHER) 
PRIMARY 

LIFESPANS 
replacement 

cycle 
3CA│PI6 economic life 5 

3CA│PI7 - - 

3CA│PI8 - - economic 
life 

service 
life 

design 
life 

3CA│PI9 other primary lifespans - 

Table 118 – The primary lifespans’ assessments 
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Figure 55 – The primary lifespans’ assessments 

4.3.4.3.6 THE ADAPTABILITIES 
The evaluation of the building adaptabilities is a fundamental assessment, because it 

will provide accurate knowledge to the designer, regarding the building’s effective grade of 
adaptability or ‘rehabitability’. That does not mean that buildings with a low scale of 
adaptability can not be rehabilitated, but that the effort to do it can be quite different. The 
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designer, for example, will have more difficulties to (re)move a load bearing wall of concrete, 
than to (re)move a non load bearing wall with wooden structure and stone wool infill. 

Similar to the adaptabilities survey, the designer should also consider the primary 
(vide 3CS│PA1:9) and secondary adaptabilities (vide 3CS│SA1:9). This survey is the work 
base for the assessment, so when the designer did not develop it earlier, he will not be able 
to assess the building, considering its adaptability scale. The designer can, for both primary 
and secondary adaptabilities, use one of the rating scales described in Table 119. 

 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│-A1:9 totally un-
adaptable 

mostly un-
adaptable neutral mostly 

adaptable 
totally 

adaptable 

3CA│-A1:9 ≤ 20 (20;40] (40;60] (60;80] > 80 

Table 119 – The scale for rating adaptabilities parameters 

Table 120 and Figure 56 simulate the assessment of a building, regarding its primary 
adaptabilities. Similar tables and figures can be developed for the secondary adaptabilities 
(vide 3CS│SA1:9). They will enable the designer to expose his assumptions to all other 
involved actors. Especially, the adaptabilities, as mentioned earlier will elucidate all involved 
actors about the building’s condition regarding its effective adaptability scale. 
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   code description r 

3CA│PA1 flexibility 3 

3CA│PA2 partitionability 4 recycle- 
ability flexibility partition- 

ability 
3CA│PA3 connectability 2 

3CA│PA4 expandability 1 

3CA│PA5 shrinkability 1 reprocess-
ability  

(OTHER) 
PRIMARY 
ADAPTA-
BILITIES 

connect- 
ability 

3CA│PA6 relocateability 4 

3CA│PA7 reprocessability 4 

3CA│PA8 recyclability 5 relocate- 
ability 

shrink- 
ability 

expand- 
ability 

3CA│PA9 other primary adaptabilities - 

Table 120 – The primary adaptabilities’ assessments 
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Figure 56 –The primary adaptabilities’ assessments 
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3CA 
tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
The use of the tool available for the 3CA – Pre-Design / Condition Assessment, at RE-

ARCHITECTURE®, allows the designer to easily develop assessment charters, regarding the 
condition-oriented parameters (vide Figure 57). The chosen method is always similar, the 
“spider web” method. 
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Figure 57 –The primary conditions’ assessments (pre-design) 

After the designer completed the condition assessment, he can also develop a general 
condition assessment, where he can identify the eight condition parameters and respective 
evaluations. Together with the environment assessment (naturals and unnaturals) and the 
significance assessment (cultural values), the condition assessment could structure an 
outlined evaluation, summarizing the results of the pre-design stage on a simple A4 sheet. 
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Pre-design / Decision
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 58 – The lifespan rehabilitation:  decision sub-stage 
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4.3.5 DECISION 

 
 

“The interpretation of the problem is important (…). Interpretation becomes even more 
important when we see that design is a process of multiple steps, not a one-off 
decision making situation. New interpretations will be based upon the interpretation 
that has been taking place in the earlier steps of the problem-solving process.”247 

After developing all inventories, surveys, and evaluations, the designer has now 
reached the last sub-stage of the pre-design: the decision sub-stage. At this point, the 
designer should be able to develop an accurate report, compiling all information and 
knowledge available, related to the building and its environment. 

Even if this sub-stage is named decision, it does not necessarily mean that the 
designer will have to decide now, all future design decisions and respective aims. The 
decision sub-stage, with the pre-design stage, regards exclusively the combination of all work 
developed until then, presented in the format considered suitable by the designer. 

Similarly to the inventories from the analysis sub-stage, three formats have been 
identified in this research to report the pre-design stage: the documentary report (3DR); the 
oral report (3OR) and the physical report (3PR). As their names already reveal, the 
documentary report encloses all primary documents; the oral report encloses all oral 
registries from meetings and presentations; and the physical report encloses all samples 
and/or models developed to simulate the pre-existence of both building and respective 
environment. 

The method for reporting the pre-design stage and respective decisions can vary from 
case to case; as well as, from designer to designer. The designer will verify that there can be 
design processes where the involved actors require a very detailed report, while others 
instead, not so interested in perceiving the entire process performed by the designer, only 
want to listen about the results and its conclusive assessments.  

Also, the designer himself might be more skilled to present documentary than oral 
reports; others might prefer oral to physical reports, etc. Independently from the chosen 
format(s); the most important issue is to report the respective assumptions taken by the 
designer during the pre-design stage; regarding the building and its environment, as 
persuasive as possible. 

Even, if the involved actors are not interested in the design process, the designer 
should still develop a detailed and qualitative work, even if not all stages would end up being 
reported to the involved actors. “What is not requested should not be produced” is totally 
banished from this design process. The involved actors are not specialists and most often do 
not know what really requires “making just some sketches”. The best way to fight this 
unconsciousness is to show them the background and prove its effective exploitation, 
afterwards in the design developments. 

                                                                 
247 Doorst, K. (2006)  Design Problems and Design Paradoxes, in Design Issues, vol. 22, n. 3, Massachusetts: The 
MIT Press, p. 7, available at: http://www.mitpressjournals.org/doi/pdf/10.1162/desi.2006.22.3.4?cookieSet=1 
(accessed on 08-09-2006) 
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4.3.5.1 3DR – DOCUMENTARY REPORT 
THE DOCUMENTATION OF THE PRE-EXISTENCE  

 

“In the last decade, the consciousness in The Netherlands grew that, during the 
restorations of 30 and 60/70’s from the XX century, a significant number of 
architectural elements has been substituted without the adequate documentation. We 
verified also that the ‘hard’ way of restoring, which often eliminated entire construction 
phases, was criticized a lot.”248 

The documentary report regards the structured assembly of the building-oriented and 
the building environment-oriented documentation developed and/or found by the designer, 
during the earlier sub-stages, when producing accurate inventories, surveys, and/or 
assessments. Therefore, even if the designer and involved actors are producing primary 
documents (vide Table 3), references to other primary and secondary documents (vide Table 
4), can be included, during this pre-design stage.  

Pre-design reports are commonly known among the experts dealing with heritage 
buildings, city centres, monuments, etc. They are not prepared for every category of 
buildings, but only for the ones considered important to be protected by Municipalities, 
Safeguard Institutions, etc. In case of monuments, reports and surveys are constantly being 
developed by field experts. 

In The Netherlands, for example, there is a report called ‘Cultural-historic Impact 
report’ – Cultuur-historische Effectrapportage (CHER). It evaluates if an intervention 
prejudices the heritage building and its environment. Dutch municipalities ask the building 
owners to present a CHER, so that they can better evaluate the proposed designs. This 
report is normally developed by private specialized offices (architects, engineers, historians, 
etc), which provide the evaluation of the building, regarding its monumental value, as well as, 
the evaluation of the design (as a sort of external consultant). 

Wevers (2002) described several categories of historic surveys reports, related to the 
detail and time dedicated to the building. The simplest was the ‘building historic exploration’ – 
bouwhistorische verkenning. “In practice, a house is visited in one or two hours, but 
depending on its size the construction of the report can take from four to eight hours. The 
brief report of two – five pages treats the most significant traces of construction periods and 
recommends procedures for the restoration design process.”249  

The ‘building historic decomposition’ – bouwhistorische ontleding – was the most 
detailed report. It consisted of a “precise study of the building, eventually together with some 
destructive analysis methods.”250 A good example of a common analysis method, which can 
be considered quite destructive, is the total removal of the plastered layers (wall finishes), in 
order to trace and document the several building phases (time). 

Besides the risk of wasting time and human resources, when finding no information, 
the method to search behind the plastered layers; neglects their cultural value and may 
actually erase a significant evidence of the building’s history. For the development of the 
report, the building is also drawn and measured in detail (scale 1:20). 

                                                                 
248 Wevers, L. (2002) A aplicação da arqueologia da arquitectura nos Paises Baixos: Organização e casos práticos, 
in Estudos/Patrimônio, n˚13, Lisboa: IPPAR, p. 133-143 
249 Ibidem 
250 Ibidem 
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Returning to the documentary report, the designer can always choose the degree of 
detail to present. Just as explained with the Dutch example, not always the designer has 
sufficient time, or budget to perform the pre-design stage, with as much detail as has been 
presented in this design process. However, even if little, the designer should develop it with 
high quality and lifespan consciousness. 

Whenever the designer develops detailed pre-design stages and respective reports, it 
is always easy to produce summarised or ‘commercial’ reports. However, inversely, that is not 
always the case. From superficial inventories, surveys and assessments the designer will not 
be able to generate detailed and accurate reports. Too many information and knowledge had 
been neglected.  

Also, an important difference between the Dutch documentary reports given as 
example and the one described in this design process is that the pre-design report (Dutch 
example) was not even made by the designer responsible for the rehabilitation intervention, 
but by an external assessor, specialized in this sort of reports. This can bring advantages, 
e.g. time-saving; but also, many disadvantages to the design developments. 

If not the designer, but another group of experts performs the pre-design stage; he is 
not going to get acquainted with the building and respective environment, as good as, if he 
and/or his team would be developing it him- and/or themselves. Also, there are certain 
concepts and ideas that naturally start emerging during the pre-design stage, even if they are 
only going to be shaped in the simulation stage: in the path from conceptual to preliminary 
design. 

The produced document(s) can be presented in the printed and/or digital version. As 
earlier explained in Chapter 4.3.2.1.1, the effective difference between a primary and 
secondary document, is if it has been part of the building process or not. Therefore, all 
documents developed by the designer are inevitably primary. 

There are several documents, which can take part of the pre-design report. Table 121 
describes the primary drawings which are normally included in the documentary report. 
These drawings can be developed for different purposes, regarding different descriptions, but 
they will all be part of what could be called the ‘building passport’. All drawings presented to 
the involved actors should be considered official (PD3 | PW1:9), and all others should be 
considered unofficial (PD4 | PW1:9). 

Respectively, PW1 and PW2 refer to the environment-oriented drawings: site (PW1), 
e.g. scale 1:5000 / 1:2500, and location (PW2), e.g. scale 1:1000 / 1:500. PW3 till PW8 refer 
to the building-oriented drawings. PW3 refers to the roof plans, e.g. scale 1:100 / 1:200. PW4 
refers to the ceiling plans e.g. 1:200 / 1:100. PW5 refers to the floor plans e.g. 1:200 / 1:100. 
PW6 refers to the elevations e.g. 1:200 / 1:100. PW7 refers to the sections e.g. 1:200 / 1:100. 
PW8 refers to the details e.g. 1:20 / 1:5. PW9 refers to all other drawings, developed by the 
designer, which cannot be coded with any of the other codes, previously mentioned. 

Mainly, the report can be structured with the primary drawings (drawn part) separated 
from the primary texts (written part), and/or combined according to their thematic. That will 
depend on the designer’s creativity, as well as, of what is actually required by the Municipal 
department (responsible for the design assessment). Some Municipalities demand more than 
others, but it is quite easy to discover the required documents, already in the first meetings, 
when inventorying documentation, during the analysis sub-stage. 

 
 
 



Structuring the pre-design stage / Decision 
 

223 

    code description   
---│PW1 environment: site plans  

---│PW2 environment: location plans  details   site 
plans 

location 
plans  

---│PW3 building: roof plans  

---│PW4 building: ceiling plans  

---│PW5 building: floor plans  sections 
(OTHER) 
PRIMARY 

DRAWINGS 
roof 

plans 
---│PW6 building: elevations  

---│PW7 building: sections  

---│PW8 building: details  

 

elevations  floor 
plans 

ceiling 
plans 

---│PW9 other primary drawings  

PR
IM

AR
Y 

DR
AW

IN
GS

 

Table 121 – The primary drawings 

The ‘written’ part will refer to all previous sub-stages, making use of all available 
written documented data, information and knowledge; more or less detailed according to the 
purpose of the report. There are some typical illustrations one can find in design reports; e.g. 
photos from the building and environment, photos from the model(s), sketches, drawings, 
graphs, tables, etc. It all depends on the creativity and expressive capacity of the designer. 

4.3.5.2 3OR – ORAL REPORT 
THE VOICES OF THE PRE-EXISTENCE  

 
The oral report regards all oral presentations; normally designers have to perform to 

present the design process developments to the other primary actors, both in group and one-
by-one meetings. Often supported by the documentary and/or the physical report, actually, 
this report can be the most important and determinate from the three reports.  

At this stage (pre-design) the designer has to present, in his own words, the general 
assumptions about the building and environment. As not always the other primary actors are 
very receptive for the different ideas and perceptions; nor understand what is being said, it is 
very important to dedicate time to make a confident oral report.  

If the designer does not feel secure about what he is presenting, the involved actors 
will notice it and will not trust in his individual assumptions; but also, if the designer appears 
totally convict, with all the truths of the universe, the involved actors will not respect his 
assumptions. So, revealing the fundamental knowledge awareness and respect the different 
perspectives, even if totally unlike, should be “must do” points to reach harmony and 
consensus with all other involved actors. 

There are very specific documents, suitable to present short presentations, which can 
support the oral report. A PowerPoint presentation, for example, or posters might help the 
designer to concentrate, for a short period of time, and to communicate the most important 
information only, having always the documentary report to support further questions. 
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Most lately, the oral report has also been aided by audiovisuals; e.g. films, simulations, 
etc. Even if they might be considered time-consuming by some designers, as it does not 
focus on the quality of the design, but on how it should be well presented and understood; 
dedicating some hours of the design process will not make a very big difference and instead 
the involved actors will really perceive the building and respective anomalies in its totality.  

4.3.5.3 3PR – PHYSICAL REPORT 
THE MATERIALISATION OF THE PRE-EXISTENCE 

 
The physical report regards the construction of three-dimensional (3D) models for 

illustrating the building’s environment, the building as a whole; or even, some building details 
(e.g. models, maquettes, showpieces, prototypes, etc). More or less abstract, more or less 
final; 3D models can clearly reflect the scale and the focus level aimed by the designer. There 
are even designers who have their own 3D model styles, their own language for representing 
specific realities (e.g. trees, environment, water, etc). 

There are also designers, especially from the last generations that begin substituting 
the physical report with 3D virtual simulations, developed by sophisticated informatics 
programs, simulating in the perfection both building and environment. However, this 
assumption of substitution can be mistaken, and bring serious consequences for the design 
process. 3D virtual simulations and 3D models should somehow be complementary and not 
substitutive. 

 These 3D virtual simulations are an upgrade of sketches and perspective drawings 
developed manually, in earlier times, and not the technological upgrade of the 3D models, 
even if many designers have adopted them totally. 3D models should not be neglected or 
forgotten, because they can bring the design into higher levels of materialization, which 3D 
virtual simulations can not. 

Instead, the 3D virtual simulations simulate, but they do not allow the designer and/or 
involved actors to actually “touch” the pre-design/design level of reality. For example, the 
(in)stability of a structure cannot be noticed in a 3D virtual simulation, but can in a 3D model. 
Also the human scale can easily be forgotten. What might seem “perfect” in a 3D visual 
simulation might be empty of content and/or technical knowledge. 

Especially to all involved actors with difficulties on perceiving the space through the 
drawings, 3D models can truly help the designer to explain and present the pre-existence, 
building and environment. It is a totally different impact than just photos or 3D models, if the 
involved actors can virtually “walk through the building” and be reminded, step by step of its 
assessment and consequences. Nevertheless, the designer needs to have clear that, the 
priority is to present quality in the results of the pre-design stage and not to present apparent 
quality, easily disguised with all these 3D virtual simulations and available technologies. 
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Figure 59 – The lifespan rehabilitation: design stage 
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4.4 Structuring the design stage 

4.4.1 INTRODUCTION 

“After the previous recognition, the development of the analysis and the establishment 
of a diagnosis; we are aware, with depth, of what is possible to maintain and what is 
necessary to repair or replace in the original building. We are then capable of 
elaborating the final program and start the design.”251 

The design stage is the most creative period of the design process. The designer can 
now look at the building through the perspective of the rehabilitation intervention, technically 
denominated as the rehabilitation-oriented stage, clearly quality-dependent on the level of 
compatibility between the building’s pre-existence and the intended new existence. 

As a consequential stage in the building process, and even more in the design 
process; its quality and impact on both building and its environment, are mostly dependent on 
the quality and depth of the pre-design report, as well as, the compatibility of aims and 
intentions of all influencing actors. 

However, the designer should not assume that every design development he will 
produce can automatically be considered as lifespan conscious, just because he developed 
an accurate pre-design stage. It is true, that the designer after the pre-design stage is fully 
aware of the effective significance and condition of both building and environment. 
Nevertheless, his design developments can end up ignoring these assumptions, voluntary or 
involuntarily, in order to implement the new existence aims and intentions. 

For example, the designer assessed in the pre-design stage a specific area of the 
building (e.g. kitchen) as highly significant, as well as in high condition. If he would determine 
in the design stage its effective demolition and substitution, with no concern for re-introduction 
of the subtracted elements into the building and/or the building industry; consequently such 
design decision/development could not be considered as very lifespan conscious.  

First, because such design decision would reduce and/or erase part of the building’s 
significance; and second because those same forms, components and materials were 
manufactured resources technically assessed in good conditions, which could still be useful 
for other purposes, within the design developments. 

However, if instead the designer had chosen to maintain such significant and high 
condition area and to demolish and subtract other forms, components and materials with low 
significance and/or condition; which have reached the end of their lifecycle and could not be 
of any other use; then, his design developments could be considered as lifespan conscious. 

Sometimes, the program of requirements and inherent aims behind the rehabilitation 
intervention can be based mostly on economic and/or political expectations, and far from the 
reality of the building and environment. Therefore, it is the responsibility of the designer to 
develop a final design and respective program, which results from the direct confrontation of 
the pre-design report, with the requirements intended for the new existence. 

                                                                 
251 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 132 (Portuguese) 
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The designer should present the product of the design stage to the involved actors, 
providing clear explanations and motivations for his assumptions. Most of the time, the 
involved actors are not experts; hence, they require clarity and common sense. Only by 
trying, the designer can verify if the involved actors are willing to reconsider. He might be 
surprised with their reactions. 

Of course, also the inverse can happen. The involved actors can state that even if 
what the designer proposes might be true it is not feasible, and they are going ahead with 
their original aims. But, at least the designer has stated his technical assumptions regarding 
the rehabilitation intervention and the intended level of lifespan consciousness. 

This Chapter explains how the design stage has been structured in the theoretical 
model. As previously mentioned, this design stage has five sub-stages: analysis, synthesis, 
simulation, evaluation and decision. These sub-stages will be explained further on, along 
with their respective context, motivation and aim. 

Similarly to the pre-design stage, after having developed the analysis sub-stage, the 
designer is able to develop a consistent synthesis and develop its respective simulation, in 
different scales and formats, materializing his aims and intentions towards both building and 
environment. 

As part of a natural process, after developing the preliminary and/or final design, within 
the simulation sub-stage, the designer can follow the evaluation sub-stage, assessing the 
changes in the building and environment regarding its respective significance and condition, 
pre-design versus design; as well as his own decisions and aims, reflected in his design 
decisions. 

In this sub-stage the designer can either proceed or choose to reconsider some of the 
decisions and/or revise both aims and simulated design. The decision is the terminal sub-
stage of the design process, where no more changes are considered. As a closure of the 
design stage, the designer is expected to develop several formats of reports which will 
illustrate the entire design process.  

“In fact, it is usual that the buildings reveal gradually, during the construction stage, 
unexpected aspects and values that should be taken into consideration. Even if 
sometimes the surprises may seem displeasing, because they oblige unforeseen 
reformulations, other times, they reveal the emergence of specific architectural 
fragments, which can contribute, notably, to the increase of the intervention’s final 
quality.”252 

It is common awareness, among rehabilitation designers, that the construction stage is 
also a period where changes are frequent, especially when the pre-design has been 
developed randomly. However, it is our belief, that when the designer follows such design 
process (pre-design and design stages); the risk for changes and ‘dead’ periods, during the 
construction stage, can be reduced considerably. Such design process truly prevents waste 
of resources (human, economic, material, time, etc). 

                                                                 
252 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 136 (Portuguese) 
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Figure 60 – The lifespan rehabilitation: analysis sub-stage 

 
 



Re-architecture: lifespan rehabilitation of built heritage / Developing the prototype 

230 

 
 
 

4.4.2 ANALYSIS 

 
 

“All interventions of analysis and design should be documented, leaving clearly legible 
the pre-existent reality before the intervention and the realized alterations.” 253 

The analysis sub-stage, within the design stage, described in the following Chapters, 
also includes the same three types of inventories (vide Chapter 4.3.2) that the designer has 
considered in the pre-design stage: the documentary (4DI), oral (4OI) and physical (4PI) 
inventories. As referenced earlier, a similar structure can be found in the Charter Process254, 
described by the Australian ICOMOS, in the Burra Charter (1999). 

However, at this stage, the designer is focusing beyond building-oriented information. 
He is now focusing on rehabilitation-oriented information. Especially in cases where the 
rehabilitation implies change of function (e.g. industrial utilities into residential utilities) the 
designer needs to initiate an accurate inventory, searching in the three inventorial sources, for 
all information available about the requirements of such specific function(s). 

For this purpose, new secondary documents might be found, new secondary actors 
might be interviewed and new secondary buildings, with similar function(s) or similar 
interventions, might be analysed. 

Inversely, for rehabilitations which do not imply change of function, (e.g. health 
facilities), the designer does not need to inventory, as exhaustively as, when it implies change 
of function. In such cases, he has already identified all the necessary information in the pre-
design stage, when identifying the relationship between the supplied and the required 
facilities. 

However, in both cases (same or different functions) the designer still needs to 
inventory the aims and intentions of the primary actors, behind the rehabilitation intervention, 
towards the building and its environment. It is fundamental for the designer to identify it 
accurately, or he might be forced to make further changes in his final design proposal, or 
even worse, his proposal might end up being rejected. 

Even if already recognised by most designers as a stage inherent in their design 
processes; frequently, designers start synthesising and simulating while analysing. Even if 
time-saving, such mixture of stages can bring serious consequences for the building and its 
environment; as such simulated aims and intentions might influence and distort the results of 
such fundamental sub-stage. 

Therefore, the analysis sub-stage must not be seen as time-consuming. It is a fruitful 
research which can lead the designer through valuable sources of information, useful to 
support his design developments. 

                                                                 
253 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 113 (Portuguese) 
 
 
254 ICOMOS Australia (1999) Burra Charter: The Australia ICOMOS Charter for the Conservation of Places of 
Cultural Significance. Victoria: ICOMOS Australia and Deakin University, available at: 
http://www.icomos.org/australia/burra.html (accessed on 14-02-2006) 
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4.4.2.1 4DI – DOCUMENTARY INVENTORY 
THE EVIDENTIAL NEW EXISTENCE 

 
Similar to the documentary inventory, within the pre-design stage (vide Chapter 

4.3.2.1), the designer should now search for the available primary (vide Table 3) and 
secondary (vide Table 4) documents, in their respective primary (vide Table 5) and secondary 
(vide Table 10) locations. Though, now the designer has to find technical evidences to 
support his intended new existence and respective changes within the pre-existence phase of 
the building. 

Each country has its own regulations involving the building’s environment, e.g. 
municipality master plan, authorizations and restrictions, etc. as well as, technical 
requirements and building regulations, regarding e.g. minimum spatial requirements for the 
specific building categories and respective inherent facilities, thermal, energetic and structural 
requirements, etc. 

In the respective ministries, specialised libraries and/or bookstores, the designer might 
find a considerable amount of secondary documents, specifically facilities-oriented (e.g. 
technical standards, regulations, etc.). The Portuguese Ministry of Economy, for example, has 
several laws, regulating the minimum requirements for each different typology of tourist 
services, e.g. hotels, pensions, rural tourism, housing tourism, natural tourism, etc. 

Thus, whenever interested in developing such a rehabilitation design, changing the 
building’s function, one of the first activities the designer should take forward, should be the 
identification of the requirements legislated for that specific function, in order to compare it 
with the pre-design assumptions, later in the synthesis sub-stage, as well as, with the aims of 
the involved actors. 

Regarding to documentation that might comprise evidences of the involved actor’s 
aims, the designer can search for facts in both official and/or unofficial documentation (e.g. 
briefs, program of requirements, meeting minutes, etc.). It does not take much time to 
confirm, and when the designer finds such evidences he is somehow safeguarded against 
involved actors with weak aims, who initially make specific requirements and in the middle of 
the process decide to change their minds. Without documental evidences, the designer is not 
able to confront such situation and will constantly have to produce the changes. But with 
them, the designer can make his point and debate about the direct consequences of such 
changes to the design process and to the building. 

Normally, designers do not give much importance to register and document such type 
of information; but just as in any other industry, within the rehabilitation design process, there 
are clients (the promoter of the rehabilitation intervention) and producers (the designer). 
When the designers do not register the apparent aims of their clients as specifically as 
possible, they might find themselves in situations of constantly changing design solutions, 
and sometimes even, changing the inherent facilities and/or function(s) in the design 
developments. 

Therefore, the designer should carefully scan all documents available and select the 
ones with specific information about the intentions and aims of the involved actors. Such 
intentions may not be clearly exposed but sub intended between the lines. Therefore, later 
on, during the synthesis sub-stage the designer will be able to confirm together with the oral 
inventory, if his suspicions were valid or not. 
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Similar to the pre-design stage, when inventorying the available documentation, the 

designer can build an ‘information base’ (vide Table 122). There, the designer can list 
systematically and chronologically his actions, registering accurately the documentary 
inventory and all its rehabilitation-oriented information, within the design stage. The 
‘information base’ comprehends, in total, nine fields: 

 
 iaID the inventory actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 location the location where the document was found, 
 document which category of document was found, 
 keyword recognisable keyword(s), 
 information which information was given, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
iaID time date location document keyword information useful observations 

01 01:00 2006-02-22 4DI│PL1 - - - - - 
02 02:00 2006-02-23 4DI│PL2 4DI│PD3 map - - - 

Table 122 – The ‘information base’ for the documentary inventory 

When making use of the tool available for the 4DI – Design / Documentary Inventory, 
at RE-ARCHITECTURE®, there are specific fields the designer does not need to be 
concerned about. For example the “iaID” field is automatically created by the system; and 
fields such as “location”, “document” and “useful” are not text fields, but ’combo boxes’. This 
means, that the respective codes and usefulness class are already available to be selected 
and do not need to be typed by the designer, every time a new inventory action is added to 
the information base. All remaining fields are text fields, so they should be typed in carefully, 
by the designer. 
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4.4.2.2 4OI – ORAL INVENTORY 
THE TESTIMONIAL NEW EXISTENCE 

 
The oral inventory is a fundamental method for registering verbal information. Just as 

in the pre-design stage (vide Chapter 4.3.2.2), the designer should find a method and apply it 
wisely; otherwise such valuable information might get lost or become doubtful, from meetings 
to meetings. It is even worse than in the documentary inventory; because oral evidences can 
only be verified, when accurately registered. When registered unofficially or totally 
unregistered, information does not have any juridical value and can always be withdrawn, by 
more dishonest actors. 

As designers do not have the ability to guess the aims of the involved actors and they 
should really be considered within the design stage developments; such inventorial procedure 
will allow the designer to retrieve from all involved primary (vide Table 9) and secondary (vide 
Table 10) actors, the available information regarding their aims towards the building and its 
environment. 

The designer will verify that the primary actors will be glad to express their particular 
considerations and intentions; especially the owners and/or users, as they are the ones that 
will have most benefit from the rehabilitation intervention. For example, if the designer would 
design the rehabilitation according to his own concepts and aims; he could seriously take the 
risk of ending up with his proposal being rejected by the involved actors. He might have 
chosen for the wrong additions: forms, components, and materials; not reaching or exceeding 
the demanded requirements; etc. 

Similar to the pre-design stage, the designer should not constrain his research to the 
primary actors. Also, the secondary actors involved with similar buildings, or with similar 
rehabilitation intervention, carry with them empirical knowledge and might provide useful 
information to the designer. He might consider implementing this in his design developments; 
depending of its adequacy and compatibility with the building and program of requirements. 

For example, if the designer is planning to develop a rehabilitation intervention, where 
he transforms a religious facility (e.g. convent) into a commercial facility (e.g. hotel) he should 
try to speak with some involved actors in similar interventional processes. They can easily 
inform him about all problems they had to deal and managed to solve within their building. As 
they are already in the building use period stage, they might have factual evidences about the 
advantages/consequences of specific design decisions. 

Therefore, it is fundamental to listen to all involved actors, and record their 
assumptions, as well as, use them as a starting point in the design stage. When the designer 
starts simulating immediately, without considering other assumptions and aims, later he might 
have to retrocede and reformulate the entire design, when he could have just started rightly. 
Beyond time-saving, listening and registering is a wise step towards success in the later 
achievements, regarding reaching the demanded requirements and respective quality level. 
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Similar to the documentary inventory (vide Table 122), the designer can also build an 

‘information base’ (vide Table 123) when inventorying verbal information. There, the designer 
can register systematically and chronologically his actions and eventually identify the time 
spent, as well as, the ‘best’ questions. The ‘information base’ comprehends, in total, nine 
fields: 

 
 iaID the inventory actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 location the location where the actor was found, 
 actor which actor supplied the information, 
 keyword recognisable keyword(s), 
 information which information was given, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
iaID time date location actor keyword information useful observations 

01 01:00 2006-02-22 4OI│PL1 - - - - - 
02 02:00 2006-02-23 4OI│PL2 - - - - - 

Table 123 – The ‘information base’ for the oral inventory 

When making use of the tool available for the 4OI – Design / Oral Inventory, at RE-
ARCHITECTURE®, there are again specific fields; the designer does not need to be 
concerned about (vide 4DI – Design/Documentary Inventory). It is only a matter of using the 
available tool and start building the ‘information base’. Inventory action by inventory action, 
the designer will empirically become more and more confident about registering the 
information retrieved during the different activities of the oral inventory. The benefits are not 
only measured in short term – per project, but also in a long term basis; when the designer 
will be able to compare different designs and their respective inventories. 
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4.4.2.3 4PI – PHYSICAL INVENTORY 
THE SENSIBLE NEW EXISTENCE 

 
The physical inventory, in the design stage, is similar to the earlier presented physical 

inventory (vide Chapter 4.3.2.3). However, even if the designer can identify the same 
substantial parameters, within secondary buildings; at this sub-stage, the designer does not 
require inventorying the total substance of the chosen secondary buildings and their 
environment, but only some parameters that he might consider relational and comparatively 
similar. 

It is fundamental that the designer visits some secondary buildings with similar 
characteristics, in order to understand their dynamics, confronting both their failures and 
successes. The practice of physically perceiving and experiencing the building is always 
stronger than just interviewing involved actors or reading related documentary information. 

Though, there is a fundamental difference. When developing the physical inventory, 
within the pre-design stage; the designer has considered the building as a global substance, 
with different parameters to inventory, within its forms (vide Table 13), components (vide 
Table 25) and materials (vide Table 29), to later support the surveys (synthesis) and 
respective assessments (evaluation). 

In the design stage, the designer also has to perceive the building substance (forms, 
components and materials); however, now there are the three parallel realities (further 
explained), inherent of a rehabilitation intervention, which he should consider. The designer 
can perceive the building and its environment as the pre-existence and the design 
developed to simulate the rehabilitation intervention as the new existence (vide Figure 61). 

When developing a new existence, the designer decrees within the pre-existence, 
which substance needs to be subtracted and which can remain within the building. Also he 
needs to determine which substance needs to be added. 

Hence, it can be stated, that within rehabilitation interventions there are three important 
realities the designer should consider with equivalent awareness. Those are respectively the 
reality of subtractions, the reality of remainings and the reality of additions. James 
Douglas (2006) has denominated additions as extensions, however, within this research the 
taxonomy additions is chosen to be used, as not all additions require increase of the 
building’s volume. 

“An extension is here defined as any addition that is physically as well as functionally 
linked to an existing building.”255 

Designers mostly refer to the importance of the relation between remainings and 
additions, generally naming it as the relation between ‘old’ and ‘new’. However, a 
rehabilitation intervention can only be considered lifespan conscious, when the designer also 
defines consciously the destiny of all substances he is subtracting from the building. 

Especially now, when the exploitation of non-renewable resources has become such a 
vital issue for the XXI century, this awareness is fundamental, in every decision taken by the 
designer. 

 
 

                                                                 
255 Douglas, J. (2006) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 197 
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PE pre-existence 
NE new existence 
SU subtractions 
RE remainings 
AD additions 
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The building, as pre-existence (PE) and new existence (NE) can be simply translated 
in mathematical terms, as the sum of the building’s substances, described above, in a specific 
time (t) and directly related to the universe of interventions identified in the building (N). 

For example, if the building had three rehabilitations in the past (N=3); for each of them 
(i=1 – first rehabilitation; i=2 – second rehabilitation; i=3 – third rehabilitation) the designer 
can develop the respective sums and identify the precise relation between the effectuated 
subtractions (SU), remainings (RE) and additions (AD). 

 

 
Figure 61 – The three parallel realities in lifespan rehabilitation256 

Further on, the designer will be enlightened about how to consider these three 
realities, in his design developments. But now, it is very important that he first inventories 
within other secondary buildings, how other designers have solved the triple relation between 
subtractions, remainings and additions. He might not agree with their design decisions, but it 
is very important to be aware of both wise and unwise solutions. 
                                                                 
256 Pereira Roders, A. (2006) A tool for architects, 6th International Postgraduate Research Conference, International 
Built & Human Environment Research Week, Delft: Technische Universiteit Delft and Salford University 
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    code description   

PF1│PR1 apart: front, back  

PF1│PR2 apart: left, right  intercepted: 
undefined 

apart: front, 
back 

apart: left, 
right 

PF1│PR3 connected: front, back  

PF1│PR4 connected: left, right  

PF1│PR5 connected: above, under  intercepted: 
external 

(OTHER) 
RELATIONAL 
POSITIONS 

connected: 
front, back 

PF1│PR6 intercepted: internal  

PF1│PR7 intercepted: external  

PF1│PR8 intercepted: undefined  

 

intercepted: 
internal 

connected: 
above, under 

connected: 
left, right 

PF1│PR9 other relational positions  

RE
LA

TI
ON

AL
 P

OS
IT

IO
NS

 

        

Table 124 – The relational positions between remaining and added substances 

Especially if the designer is visiting a building which was rehabilitated a long time ago, 
he might find difficulties on identifying with accuracy the subtracted substances, unless the 
designer has reintroduced them again as addition, in his design developments (further 
explained in Chapter 4.4.4.2). Nevertheless, depending on the design process and degree of 
detail, he might find more information in the design documentation, or when interviewing the 
involved actors of that specific building rehabilitation. 

Unless the designer inventories additions within the secondary buildings, which have 
exactly the same substance as the remainings; such realities might be generally detectable 
as the areas of remainings and the areas of additions. Also it is quite important to inventory 
the designer’s choices for the connections and/or joints between those two realities. 

As referenced earlier, the designer can perceive both remainings and additions 
through its substantial perceptions: forms, components and materials. However now, within 
secondary buildings, he can perceive the remained and/or added forms, the remained and/or 
added components and the remained and/or added materials. 

In both apart and connected categories, the designer might find examples where the 
additions have been introduced horizontally, also called lateral extensions257 (Douglas, 2006). 
The designer can find them in the building’s front (+X), back (-X), left (+Y) and right (-Y). 
The designer can also find examples, within the category connected, where the additions 
have been introduced vertically; above (+Z) and under (-Z) the building (vide Table 124). 

As the term already indicates, the relational position between remaining and added 
substances is considered apart, when remainings and additions do not have any physical 
contact, even if part of the same environment. Conversely, the relational position is 
considered connected, when remainings and additions do have physical contact. 

 

                                                                 
257 Douglas, J. (2006) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 197 
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Finally, the designer can also find examples of buildings where the additions have 
been introduced, in the building, physically intercepted with the remainings. Especially in old 
urban centres, this last solution is very common to find, because often existing buildings do 
have an external area, free to locate additions. 

In such cases, there are normally three main categories: internal, when the additions 
are mostly located in the interior of the building; external, when they are mostly located in the 
exterior; and undefined, when they are located in various places, internal and external. 

The category internal implies the replacement of a considerable part of the infill, the 
building’s internal layout. Such intervention can be justifiable, for buildings where the infill is in 
very low condition and has minor significance. However, in the last years, and in many old 
urban centres of the world, such an approach has unfortunately become “the solution”, even 
in buildings in high condition and significance. 

Here, the designer has chosen to reuse exclusively the heritage inherent in the 
envelope, the building’s external layout – interesting mainly for the urban scale – reinforced 
by a total newly added infill. Consequently, the envelope gets downgraded to a merely 
aesthetical function, just as the embalming of ancient Egyptians mummifications; but in this 
case, with the purpose of passing the building to the afterlife. 

Inversely, the category external implies the replacement of a considerable part of the 
envelope, the building’s external layout. Such intervention can be justifiable for many general 
reasons, but often it is directly related to secondary performances and visual health, where 
the involved actors demand a modernized appearance acceptable by present time and 
society. There are situations, where the building doesn’t see its original façade being 
demolished, but the birth of a second skin, as an extra-covering with new function and style, 
just as the contemporaneous facelifts. 

Both internal and external categories are very controversial, as they are quite intrusive. 
They erase completely the pre-existent infill in the case of the internal positional relation and 
the pre-existent envelope in the case of the external positional relation. In a society that for 
centuries has forgotten the importance of relocating, processing, and recycling, rather than 
simply wasting existing manufactured resources (vide book I – basis); such intrusive 
categories, beyond wasting built resources and overweighting natural resources, also 
eradicate the building’s significance and respective evidential elements. 

The undefined category implies the replacement of punctual changes in both 
envelope and infill, respectively the external and internal layout of the building. The motivation 
for such intervention can be varied, but is often related to an intention of creating a dialogue 
between the remainings and the additions. It is possible for rehabilitations that aim for the 
integration of a new function, but is also suitable for the reuse and improvement of the pre-
existing function. 

Within the undefined intervention, the designer might identify areas, within the building, 
which were maintained; others that were restored, improved, replaced or decreased 
(removed). Most often, such design decisions are related to the condition of the building, as 
well as, the inherent significance. Finally, the designer can also locate rehabilitated buildings, 
with other relational positions between its remainings and additions, not referenced earlier, as 
well as, a combination of some of the initial referenced categories (FR9). 
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For example, when perceiving Vertigo building, located at the Eindhoven University of 
Technology, The Netherlands, a simple exercise can be developed to understand the 
positional relations between remaining and added substances. This building was the Faculty 
of Chemistry (vide Figure 62). According to Table 14, the building would be positioned as 
detached (PF1│PO1), and had the six axes free for extension (vide D6, Table 125). 

 

 
Table 125 – The relational position between remaining and added substances 

 
 Table 126 – The relational position in Vertigo building, after rehabilitation 

When illustrating Table 124 specifically for the Vertigo Building, some of the design 
solutions can be found as presented in Table 125. Since 2002, and after the rehabilitation 
intervention, designed by Bert Dirkx, the building has become the Faculty of Architecture, 
Building and Planning. 
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The designer, Bert Dirxk, has decided for a solution which encloses four main 
categories of positional relation. The additions can be found connected, front and back; as 
well as intercepted, external and internally undefined (vide Figure 63). Table 126 illustrates 
graphically the building pre-existence and the positional relation between the remaining and 
the added substances. 
 

 
Figure 62 – Vertigo building, before rehabilitation (2000) 258 

Figure 63 – Vertigo building, after rehabilitation (2004) 

Later, in the preliminary design, the designer will be simulating his design decisions 
and he will also have to create possible positional relations between remaining and added 
substances. So, it is a very good approach to visit secondary buildings; where, effectively, the 
designer can learn from the advantages and disadvantages of various possible solutions; 
among buildings with similar environments. 

Based on the physical inventory, the designer will be able to synthesise all important 
information in the following sub-stage, which will be very useful to strengthen his own design 
solutions. Also, it could help him determining the adequacy of his design solutions. For 
example, he could be thinking about a specific design development that in the conceptual 
sense would perfectly fit in the rehabilitation design developments. 

                                                                 
258 Elfrink, B. (2000) Verleden, Impressies, Sloop, Faculteit Bouwkunde, Eindhoven: Technische Universiteit 
Eindhoven, available at: http://www.ds.arch.tue.nl/Specials/NieuwBouwkunde/verleden/imp_sloop.htm (accessed on 
21-06-2006) 
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When facing the advantages and/or consequences of a similar solution in an existing 
building, the designer could strengthen his intention and present a living proof that it works; or 
instead he could realise that in practice that specific design development should not go 
further than the conceptual stage. Otherwise, it could bring him problems in a near future. 
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Similar to the documentary inventory (vide Table 122) and the oral inventory (vide 

Table 123), the designer can also build an ‘information base’ when inventorying physical 
information (vide Table 127). There, the designer can register systematically and 
chronologically his actions and eventually identify the time spent, etc. The ‘information base’ 
comprehends, in total, nine fields: 

 
 iaID the inventory actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 substance which category of substance was target of inventory, 
 guideline which guideline was followed, 
 keyword recognisable keyword(s), 
 information which information was given, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
iaID time date substance guideline keyword information useful observations 

01 01:00 2006-02-22 - - - - - - 
02 02:00 2006-02-23 - - - - - - 

Table 127 – The ‘information base’ for the physical inventory 

When making use of the tool available for the 4OI – Design / Physical Inventory, at RE-
ARCHITECTURE®, there are again specific fields; the designer does not need to be 
concerned about (vide 4DI – Design/Documentary Inventory). It is only a matter of using the 
available tool and start building the ‘information base’. Graphical elements are most common 
in such inventory (as referenced earlier), nevertheless, definitely there will emerge information 
which do not necessarily should be restricted to graphical elements. 
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Design / Synthesis

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 64 – The lifespan rehabilitation: synthesis sub-stage 
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4.4.3 SYNTHESIS 

 
 

“The design presupposes the synthesis, which will reflect the knowledge acquired in 
the earlier stages; establishing the main decisions about the destiny and future 
performances of the spaces and all inherent elements of a building; making compatible 
its potentials and vocations with the intentions of the operation promoters and still, with 
the restrictions of urban and legal character.”259 

As already explained before (vide Chapter 4.3.3), in the pre-design sub-stage, to 
synthesise is the act of conscious maturation, when the designer starts transforming all 
information according to his own perception and aims. 

However, in the design stage, within the synthesis sub-stage, the designer is going to 
combine his assumptions from the pre-design stage with the new information inventoried in 
the analysis sub-stage. This previous sub-stage has furnished the designer of accurate 
information, regarding the aims and expectations of all involved actors, concerning the new 
existence of the building and its environment. 

At this sub-stage, the synthetic procedure will not just support the following evaluation 
sub-stage, but will also influence the simulation developments, where creativity and reasoning 
have to be much more sharpened and reflexive. When converting all this information into 
useful work bases (e.g. graphical elements, tables, drawings, etc), the design aims will be 
clearly exposed and hierarchised. Also, the designer will be able to discern accurately from all 
aims, which are the ones considered primary and which are the ones considered secondary 
by the involved actors. 

Therefore, the designer can organize the identified aims, their effective compatibility 
and/or incompatibility with the building and its environment, etc.; all regarding the same 
parameters surveyed earlier, within the design stage: environment (4ES), significance (4SS) 
and the condition (4CS) surveys. Each of them focuses on a particular aspect of the building’s 
new existence. 

The environment survey, described in Chapter 4.4.3.1, aims to guideline the designer 
through an accurate interpretation of the involved actors’ aims towards the building’s natural 
(naturals) and built environment (unnaturals). 

 The significance survey, described in Chapter 4.4.3.2, aims to guideline the designer 
through the identification and interpretation of the involved actors’ aims towards the cultural 
values inherent in the building and its environment. 

And finally, the condition survey, described in Chapter 4.4.3.3 aims to guideline the 
designer through the identification and interpretation of the involved actors’ aims towards the 
effective performance of the building framed in its environment, within its physical 
(substances), functional (functions), technical (performances), economic (costs), lifetime 
(lifespans) and potential (adaptabilities) dimensions. 

 
 

                                                                 
259 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 132 (Portuguese) 
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code description   

- - -│PG1 decrease  

- - -│PG2 replace  - decrease replace 

- - -│PG3 improve  

- - -│PG4 restore  

- - -│PG5 maintain  - 
(OTHER) 
PRIMARY 

AIMS 
improve 

- - -│PG6 -  

- - -│PG7 -  

- - -│PG8 -  

 

- maintain restore 

- - -│PG9 other primary aims (goals)  

PR
IM

AR
Y 

AI
MS

 

Table 128 – The primary aims towards the pre-existence 

 “It is worthwhile, from the theoretical point of view, as well as practical; to go for a 
resolution of the problem with the conviction of maintaining the existent, searching to 
adapt and improve, and only consider the destruction of the existent after excluding all 
the possibilities of adapting these spaces to the actual requirements. It is a 
methodology that proposes to the brutality and immediacy of a ‘heavy’ intervention, the 
delicacy and sensibility of the maximum use of the existing resources.”260 

As referenced earlier, there are seven scales of intervention a designer might adopt for 
a specific building; from which rehabilitation is scale 5 (vide Figure 6). Being rehabilitation 
able to enclose a combination of activities from other intervention scales, it also encloses the 
identified five primary aims (vide Figure 7). 

They are respectively: decrease (PG1), replace (PG2), improve (PG3), restore (PG4) 
and maintain (PG5), scaled according to their contribution level for the preservation of the 
built and natural heritage (vide Table 128). PG9, similar to other categories, refers to the 
other primary aims, not referenced in this research, but that the designer might consider 
primary as well. 

The primary aims refer to the aims identified within the primary actors and 
subsequently, the secondary aims refer to the aims identified within the secondary actors. 
They both have similar categories; however, as the primary actors are dealing directly with 
the building, it was chosen to make this distinction. 

The most familiar aim of rehabilitation interventions is the improvement of the 
building’s significance and/or condition. That means to bring the building at an optimal level – 
demanded by the owners and/or users and established by the modern requirements, 
independent from the choice of reusing (maintaining the same function) or adapting (replacing 
the current function for a new function) the respective building. 

 
                                                                 
260 Infante, S. (1985) Patologia e recuperação dos espaços arquitectónicos urbanos, in Primeiro encontro sobre 
conservação e reabilitação de edifícios de habitação, vol. 2, Lisboa: Laboratório Nacional de Engenharia Civil, p. 70 
(Portuguese) 
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However, the designer should consider the inventoried aims, framed into the building’s 
reality. An improvement is not always required within the building’s pre-existence. It all 
depends on the building’s significance and/or condition, as well as, the effective differences 
between pre-existence and the intended new existence. 

The designer should try to analyse the aims, filtered by the reality of the building, 
already evaluated in the pre-design stage. He is now aware of all very high significance and 
very low significance forms and components, of all very high and the very low condition 
areas; being able to face the involved aims, regarding the building as a global entity or 
individually regarding the components. 

 

 
Figure 65 - The primary aims related to the condition of the building (adapted from Douglas, 2006)261 

To survey the inherent aims is quite fundamental, as they can actually be responsible 
for the building’s preservation, but also for its total destruction; dependent on how much 
aligned the involved aims are with the pre-design report. 

For example, if the designer maintains a substantial amount of components, there will 
be an inverse proportional relation to the use of new resources. Following this same ideology, 
to restore is preferable to improve; because to restore the components has less impact, than 
when the designer needs to implement considerable improvements. 

                                                                 
261 Douglas, J. (2006) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 19 
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Inversely, to replace components removes the existent components and implements 
new components. While materializing, further in the simulation sub-stage, there will be forms 
and components that the designer will hopefully maintain, others that he will restore or 
improve, and others that he will inevitably replace. 

Even if not so often related to the designer’s aims, to decrease the building’s 
significance and/or condition was also included in the scale of aims. It represents all 
deliberate and/or ‘mysterious’ actions, which result in the decrease of building’s significance 
and/or condition, e.g. when ´coincidently´ a roof or a wall collapses, a suspicious fire emerges 
or the ceramic tiles removed for restoration simply disappear. 

Such circumstances go beyond his jurisdiction, but the designer must be aware that, 
within other involved actors, those aims can occur, just like in every other economic sector. 
For this reason, it has been considered the last aim, later scaled in the evaluation rating as 
scale five (the worst rate). Even in fact it might represent less usage of new resources than 
the aim of replacement. This research considers decrease a terrorist action. So, even if in a 
totally different perspective, should be condemned instead of socially accepted, as it is 
nowadays. 

In a rational analysis one can assume that from the moment the building is built, its 
condition starts decreasing. Therefore, also with a passive attitude the involved actors, 
including the designer (e.g. when not solving the effective problems of the building’s pre-
existence in the design developments) can perfectly be aiming for the decrease of few parts, 
when not of many parts. 

Figure 65 represents the building lifespan and consequent decrease of condition, 
without any quantifiable presumption. If it was a quantified diagram, one would never be able 
to identify one universal map with such a standard language. Buildings have different 
materials, different environments and different owners and users, with different maintenance 
actions, so also the decrease of condition could not be represented linear, neither with a 
regular progression. 

For example, within the rehabilitation intervention, the designer might be advised, by 
other involved actors, to remove some of the significant elements earlier identified in the pre-
design report. Consequently, that will decrease the building’s inherent cultural value. Also, he 
can be advised to replace very low condition components, as well as, improve the functional 
performance of the building. Also, when there are significant substances (forms, components 
and materials), the involved actors might aim to preserve them as in its original state and 
even advise the designer to simulate, later on, restoration and/or maintenance activities, in 
order to preserve such substance. 

As illustrated in Figure 65, within design developments; to decrease (PG1), lowers the 
building’s condition deliberately till a level which can even go beyond the reasonable level (in 
extreme cases). To replace (PG2), increases the building’s condition till a demanded level by 
the involved actors, adequate to contemporaneity; however, it may require the subtraction 
(decrease) of pre-existent substances (forms, components and/or materials). Such aim is 
mostly adequate for cases, where the building’s condition has exceeded the reasonable level, 
and is reaching unacceptable levels. 

To improve (PG3), increases the building’s condition till the same demanded level; 
however, it does not require replacement of pre-existent substance, but just some new 
complements (dependent on its condition), which together with the pre-existing ones are 
going to level the building to contemporaneity. An important argument to prefer replacements 
to improvements is that the building’s lifespan can increase considerably. However, that 
should be carefully verified, case by case. 
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Then, to restore (PG4), increases the building’s condition till the original level, 
independent of being required or demanded. It uses less new resources than improvement; 
therefore, it is used in cases, where the supplied level can still go backwards till the original 
level. And finally, to maintain (PG5), also increases the building’s condition, however, on a 
small scale. Such aim is independent of levels, but dependent on the effective condition of the 
building and inherent substance. 

Therefore, e.g. when the substance would be almost reaching the minimum level, to 
maintain, might bring it back to a level between the minimum and the required level. But 
instead, if the substance was in-between the demanded and required level, much higher than 
the minimum level; then, such aim would not be of considerable impact on the building 
substance; neither many new resources would be required to maintain the pre-existent ones. 

As these five aims have different impacts on the building’s condition, consequently, 
they also have different impacts in the building’s lifespan and respective timeline. As earlier 
explained in the guideline survey life cycle (Chapter 4.3.3.3.5), ∆tot is the period of time a 
specific building component endures (∆tot = tf - ti), being ti the initial and tf the final time; when 
the building component is ready for disposal and has reached its durability limit. 

This period of time [∆tot (t)] can also be divided in two specific periods of time (vide 
Figure 65): the period when the building’s substance is still above the minimum level [∆m (t)]; 
and the period when the building’s substance is below the minimum level, but still above the 
unsatisfactory level [∆u (t)]. It is clear to verify that, by the moment that specific aims; such as 
maintain, restore, improve and replace; are taken forward, the initially predicted ∆tot, within the 
supplied level; increases proportionally. Consequently, the tm (the minimum level limit) 
advances in time, as well as, the tf (the final time = the unsatisfactory level limit). 

 
 rating scale      

references 

1 2 3 4 5 6 

Martin & 
Gold (1999) 

minor/ 
cosmetic services structural major complete new 

building 

Aguiar et al. 
(2001) light average profound exceptional - - 

Appleton 
(2003) light average profound - - - 

Douglas  
(2006) 

small, 
low-key 

medium, 
substantial 

large, 
drastic - - - 

Table 129 – The scale for rating rehabilitation interventions 

The three activities which will be further explained in the following Chapters: 
environment (4ES), significance (4SS), and condition (4CS) surveys; are respectively 
described, presenting some commonly noticed aims in rehabilitation interventions. Those 
aims have been mostly identified in the researches of Martin and Gold (1999), Aguiar (2001), 
Appleton (2003) and Douglas (2006), among other referenced researchers. 
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To better illustrate their theories and definitions, Table 129 summaries the scale for 
rating rehabilitation interventions, described in their researches. Douglas (2006) referenced 
the research developed by Martin and Gold (1999) where for the refurbishment for 
commercial premises they have structured six “typical levels”262. Those were: minor/cosmetic, 
services, structural, major, complete and new built. They are scaled according to costs, time 
and payback period. 

Aguiar (2001) has defined four levels of rehabilitation according to its aims/impact 
towards the building: level one, low rehabilitation; level two, average rehabilitation; level three, 
profound rehabilitation and level four, exceptional rehabilitation. As level one he 
comprehended “the execution of small repairs and improvements of the installations and 
equipments already existent in the habitations – fundamentally in the bathroom and 
kitchen.”263 Level two is similar to level one, only the scale of aims increased proportionally 
towards more improvement and replacement. 

Accordingly, level three implies “significant demolitions and reconstructions that might 
imply partial or even total replacements” 264. At last, level four should be “profoundly weighted 
in function of the potential use of the building, its inherent value while heritage and 
architectural object, and if the building inheres or not, accompanying and participative values 
in the surroundings [e.g. the building as part of the environment of a monument].”265 

Aguiar also stated, regarding the last level, that when such factors are not sufficiently 
important and clear, the possibility for new construction could be considered, built accordingly 
to the modern knowledge and discourse, however, aware and conscious of the cultural values 
inherent in its environment. 

Appleton (2003) has defined three rehabilitation levels: level one, light; level two, 
average; and level three, profound; in accordance with Aguiar (2001). As level one he defined 
“small repairs framed in the spirit of the building maintenance (…) where the building 
structure and spatial organization remains untouchable.”266 

Level two is similar to level one, but more generalised and deepened, eventually with 
the reinforcement of the structural elements and foundations. At last, level three can 
encounter substitution; consolidation and reinforcement of the structural elements and 
foundations; as well as, the replacement of most infill elements (e.g. partition walls, services, 
etc). 

Douglas (2006) has also defined a scale for adaptation options and degree of change. 
There are three levels; small, medium and large. Respectively, their degree of range is low-
key, substantial and drastic. He also referenced the fact that “the scope of adaptation is wide 
and depends on the extent and purpose of the change proposed to the building.”267 It can be 
securely stated, when reading relevant literature, that the aims and/or purposes of all involved 
actors, which might influence the rehabilitation scale and design decisions have a very 
fundamental role. 

                                                                 
262 Martin, A.J. & Gold, C.A. (1999) Refurbishment of Concrete Buildings – The Decision to refurbish, Guidance Note 
GN 7/99, London: Building Services Research and Information Association and British Cement Association, in 
Douglas, J. (2006) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 5  
263 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 122 (Portuguese) 
264 Ibidem, p. 125 
265 Ibidem, p. 127  
266 Appleton, J. (2003) Reabilitação de Edifícios Antigos: Patologias e tecnologias de intervenção, Amadora: Edições 
Orion, p. 160 (Portuguese) 
267 Douglas, J. (2006) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 4 
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“A question of major importance, to define in the design stage is the degree of 
intervention, that can be established in function of the foreseen program [of 
requirements] for the operation of rehabilitation and having as base the surveys of 
diagnosis referenced earlier.”268 

When surveying the different levels of rehabilitation interventions, this research has 
defined five different levels. Indifferent to functional parameters, the levels can be identified in 
both rehabilitation categories: reuse, where the designer maintains the current function(s), but 
also refunction, where he changes function. 

Therefore, depending on the identified aims, the designer can also classify the 
intended level of rehabilitation. Level one regards a very low rehabilitation, level two a low 
rehabilitation, level three a reasonable rehabilitation, level four a high rehabilitation and level 
five a very high rehabilitation. 

 
references rating scale     

intervention / 
rehabilitation 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

      
decrease (4-)  (3-) (2-), (3-) (1-), (2-)  

replace (4-) (3-), (5-) (2-), (3-),(4-), 
(6-), (7-) 

 (2-), (4-), 
(5-), (6-), (7-)  

(1-), (5-), 
(6-), (7-), (9-) 

improve (4-), (5-), 
(6-), (7-) 

(3-), (5-), 
(6-), (7-) (1-), (2-), (3-) (2-) (2-)  

restore (3-), (4-) (2-), (3-), 
(4-),(5-) (2-), (3-), (4-) (2-) (2-) 

maintain (2-), (3-), (5-)     
      

building / 
condition 

5 
very high 

4 
high 

3 
reasonable 

2 
low 

1 
very low 

Table 130 – The scale for rating rehabilitation interventions 

Table 130 presents a structured summary of the aims identified by the researchers 
earlier referenced (vide Table 129), when illustrating the theorised levels of rehabilitation. 
There, the designer can perceive the aims (decrease, replace, improve, restore and maintain) 
directly related to the level of rehabilitation (from very low till very high); as well as, identify the 
most common building elements that are targets of intervention, respectively identified by 
their CI/SfB code (vide Table 27). 

 

                                                                 
268 Appleton, J. (2003) Reabilitação de Edifícios Antigos: Patologias e tecnologias de intervenção, Amadora: Edições 
Orion, p. 160 (Portuguese) 
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The progression of the targeted elements is visible in the different rehabilitation levels. 
The designer can easily verify, e.g. in terms of replacements that, in scale 1 (very low) 
structure, finishes (4-) was the only element identified. However, when reaching higher levels 
as scale 4 (high) structure; primary elements (2-), services, piped (5-) services, electrical (6-) 
and fittings (7-) also join the earlier identified structure, finishes (4-). 

“These actions of light rehabilitation, act over buildings where its general state of 
conservation can be considered as satisfactory or reasonable, not being for this 
reason necessary, except some punctual exceptions, to repair structural elements or 
proceed to the replacement / improvement of the existing constructive and spatial 
solutions.”269 

“A profound rehabilitation will be adopted when the buildings present a very high 
degree of degradation and/or obsolescence, including partial ruptures of roofs and 
floors, wall fissures, etc., that oblige to an intervention on the structures and 
foundations, with replacement, consolidation and reinforcement of the affected 
elements.”270 

Often, researchers reference the association of the level of rehabilitation with the 
effective condition degree of the building. However, the designer will verify that the aims, 
identified within the involved actors, not always respect this pure inversely proportional 
relation (very low rehabilitation for very high condition buildings and vice versa). 

Very high rehabilitations might be aimed, by some involved actors, for buildings in 
reasonable condition. In order to better control and insure such problematic situation(s), the 
development of the present sub-stage is so important. It will provide the designer arguments 
and evidences to support his design assumptions. 

Thus, when surveying the aims towards both building and environment, identified 
within the earlier inventories (analysis); the designer should not forget to take account of his 
own aims among the aims of all other involved actors. After all, he is the designer of the 
rehabilitation intervention; with the task to accurately synthesise all inherent aims, through a 
technical perspective. 

Depending on the involved actors, the designer might have more or less influence on 
their decisions. But, at least in his design decisions, the range of potentialities is undeniable 
for the effective implementation of the aims he considers most fundamental. With creativity 
and geniality the designer might even be able to discover design solutions where his aims are 
taken forward, as well as, the aims of the other involved actors are respected. 

Thus, for a global awareness of the inherent aims for the new existence, the three 
surveys presented in the following Chapters (environment, significance and condition) are 
fundamental activities, with serious and/or beneficial consequences in the following sub-
stages of the design stage. After developing these surveys, the designer will have a clear 
overview of where the priorities are and which are, specifically, the parameters considered by 
all involved actors. 

 
 

                                                                 
269 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 123 (Portuguese) 
270 Appleton, J. (2003) Reabilitação de Edifícios Antigos: Patologias e tecnologias de intervenção, Amadora: Edições 
Orion, p. 161 (Portuguese) 
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Some aims can match, but others might collide and it is up to the designer to structure, 
in the next sub-stage, a consistent proposal that can persuade the involved actors. 
Depending on his inventory technique, the designer can even discover the approximate 
weight (with percentages) each involved actor attached to the several parameters, considered 
in the pre-design stage. 

The foreseen advantages and disadvantages of each aim should be respectively 
compared, measured and weighted; so that the designer, together with the involved actors, 
can choose to start simulating only the aims which will lead to a lifespan conscious design 
development, most suitable for this particular building and respective rehabilitation 
intervention. And this goes to the aims influencing all relevant parameters. 

Not all aims are mandatory, nor the designer has to introduce them in his design 
developments. Not always, those aims are easy to implement and, in fact, they might bring 
too much replacement and demolition. But at least, the designer should be able to identify 
technically the problems of incompatibility between the building and the involved actor’s aims, 
before starting the design developments. 

This sub-stage aims to make the designer aware of the intentional reality, beyond his 
own assumptions. Afterwards, during the evaluation stage, the designer is able to verify if his 
proposal for the new existence respects the surveyed aims or not. Even if the designer is the 
one who is going to simulate the proposals, it is very important that he understands the 
different aims involved, from whom they come and how feasible they are, when facing the 
building and its environment. 
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4.4.3.1 4ES – ENVIRONMENT SURVEY 
THE AIMS TOWARDS THE SURROUNDING UNIVERSE 

 
When considering the environment survey and both primary naturals and unnaturals, 

the designer should understand that it is normal to identify few revolutionary aims and 
expectations towards the building’s environment. 

Normally, the involved actors might aim to improve the building’s performance against 
the tangible surrounding environment; however it is not common to find specific improvement 
aims towards the natural and built environment, unless of course, the building being surveyed 
is part of a major urban rehabilitation master plan. 

Nevertheless, the designer has developed a consistent environment assessment 
during the pre-design stage, where he has identified with accuracy the reality of the building’s 
environment. Therefore, at this sub-stage, he is able to use that information and filter the 
inventoried aims, during the previous sub-stage (analysis). 

4.4.3.1.1 THE NATURALS 
“The first level of intervention would be the improvement of the salubrity conditions, in 
the surrounding habitations, subtracting what we can consider as abusive occupation 
of those spaces (barracks, annexes, storehouses, etc) permitting better lighting and 
ventilation of the habitations and the plantation of trees and bushes that density the 
green urbanity, which systematically has been being sacrificed, with the successive 
extensions of the circulation paths.”271 

The designer can survey the naturals-oriented aims - decrease, replace, improve, 
restore maintain and others – among all inventoried information, as well as try to verify its 
viability. As the primary naturals (vide Table 31) regard the natural environment surrounding 
the building (target of rehabilitation) it might seem that there is not much the designer can do 
to improve it, however, within his design decisions he can opt to reduce the building’s impact 
in its natural environment, instead of increasing it. 

The designer can also make use of the assessment he developed in the pre-design 
stage, descriptions presented in Chapter 4.3.4.1.1 and respective support tables (vide  

Appendix 2: 3EA – Environment assessment), to verify in depth, if there has been any 
parameter he identified among the inherent aims. He can develop several maps, graphics, 
schemes, tables, etc; to structure all this useful information. 

Table 131 demonstrates a hypothetical example of a synthetic table, regarding the 
parameter flora, where the designer can combine the different and/or similar inherent aims 
identified according to all involved actors. However, he can develop this table for all primary 
naturals’ parameters, as well as, for the parameters from the other surveys. 

 
 
 

                                                                 
271 Infante, S. (1985) Patologia e recuperação dos espaços arquitectónicos urbanos, in Primeiro encontro sobre 
conservação e reabilitação de edifícios de habitação, vol. 2, Lisboa: Laboratório Nacional de Engenharia Civil, p. 68 
(Portuguese) 
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Returning to Table 131, as a pre-design assumption, the designer was aware that flora 
(PN6) has been assessed as scarce (level 2 – low). Within the analysis stage, the designer 
identified several aims regarding this assumption and he tried to summarise in this table the 
global result of his inventories. 

The oral inventory (4AN│4OI) showed that some primary (PR) and secondary (SR) 
actors were satisfied with the situation and aimed to maintain it (G5), e.g. the external 
assessors (PR8) and heritage associates (SR3); while others instead, e.g. the designers 
(PR3) and municipal assessors (PR7) were aiming to improve and/or extend the pre-existing 
flora (G3). The actors with no aim are normally the actors which the designer didn’t interview. 

 

code description R1 R2 R3 R4 R5 R6 R7 R8 R9 

P G1 G2 G3 - G1 - G3 G5 - 
4ES│PN6 flora 

S G2 - G5 - - - - - - 

Table 131 – The aims towards the pre-existent flora 

4.4.3.1.2 THE UNNATURALS 
“Each intervention should respect and be integrated within the typological and 
morphological characteristics that distinguish the architecture of the place, where the 
building is inserted.”272 

When dealing with the primary unnaturals survey (vide Table 39), the designer should 
follow the same method he developed for the primary naturals’ survey. The same aims – 
decrease, replace, improve, restore, maintain – need to be identified within the available 
information, however, at this moment the designer should compare the assessment related to 
the built environment with what the involved actors are aiming for the building’s environment. 

The designer can create for each unnaturals parameter a synthetic table similar to the 
one described in Table 131. Such a synthetic exercise enables the designer of a global 
awareness regarding the way all involved actors perceive the reality of the building’s 
environment. Some might seem uninterested; others might aim too high, beyond the scale of 
both building and environment; however, when the table is complete, he has compiled true 
evidences which can be very suitable to support his design decisions. 

Either when he agrees with the surveyed aims, or when he disagrees and has to argue 
against some non-sustained aims defended by some involved actors, the designer should 
always try to support his reasoning with clear evidences. 

When non-sustained the involved actor in question might justify that his aim is as valid 
as the designer’s aim. Therefore, a strong advice for the designer would be to have always 
the necessary evidences and/or arguments, to support his aims. 

                                                                 
272 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 113 (Portuguese) 
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“Creation of means of circulation or of supplementary evacuation, or simply better, 
namely to achieve more extensive spaces, flight of stairs less inclined, to install 
mechanical means, to provide new stairs (eventually with the transformation of older 
stairs into a lift shaft and its respective landings).”273 

Reis Cabrita (1985) has referenced several situations, identified in his residential 
studies, where the main aim was to improve the building’s common areas, as well as, its built 
environment. Those were, for example, the creation of new circulation means (e.g. 
mechanical means, stairs, lift shafts, etc.) complementary to the existing ones. 

He also referenced the “improvement of the entrance spaces and exterior protection of 
the accesses and its urban interpretation”274; as well as, the creation of spaces for services of 
common interest (e.g. garage, storage, etc.) or public (e.g. public and/or commercial 
facilities). 

                                                                 
273 Reis Cabrita, A. M. (1985) Patologia dos espaços, in Primeiro encontro sobre conservação e reabilitação de 
edifícios de habitação, Lisboa: Laboratório Nacional de Engenharia Civil, p. 60 (Portuguese) 
274 Ibidem 
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4ES 
tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

 
 
 
 
 
 
Even if it is advisable to synthesize graphically, not everything surveyed within the 

building and its environment is suitable for plans, elevations, graphs, schemes, etc. So, 
whenever the designer is dealing with individual knowledge, which might be useful for future 
design developments, the designer can build a ‘knowledge base’, regarding all cultural values 
(vide Table 132). There, the designer can register systematically and chronologically all 
useful knowledge. The ‘knowledge base’ comprehends, in total, nine fields: 

 
 

 saID  the survey actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 guideline which guideline was followed, 
 cat. / cha. which guideline category / characteristic was followed, 
 keyword a recognizable keyword(s), 
 knowledge the knowledge developed in this action, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
 

iaID time date guideline cat. / cha. keyword knowledge useful observations 
01 01:00 2006-02-22 - - - - - - 
02 02:00 2006-02-23 - - - - - - 

Table 132 – The ‘knowledge base’ for the building environment survey 

When making use of the tool available for the 4ES – Design / Environment Survey, at 
RE-ARCHITECTURE®, there are again specific fields; the designer does not need to be 
concerned about (e.g. fields such as guideline and cat. / cha.). It is only a matter of using the 
available tool and start building the ‘knowledge base’. 
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4.4.3.2 4SS – SIGNIFICANCE SURVEY 
THE AIMS TOWARDS THE UNIVERSE OF THE CULTURAL VALUES 

 
The significance survey in the pre-design stage has already identified the inherent 

cultural values and their technical scale, from one to five (vide Table 101). Now it is time to 
discover how the involved actors effectively weigh the cultural values, behind their apparent 
aims and intentions. Some values are more related to progress and improvement (e.g. 
economic), while others are more related to stagnation and preservation (e.g. ecological). 

Therefore, the designer must be aware of this fundamental struggle between the 
primary values (vide Table 47), and consequently between the primary aims (vide Table 128). 
All cultural values can bring brilliant advantages, but also dull consequences to the building 
and its respective environment. It only depends on the fact of those aims being in accordance 
with the pre-design assumptions or not. If they tend to be totally different, the designer will 
probably find many difficulties in pursuing his design developments. 

Not that it will be impossible to go forward in such circumstances, but is much easier 
and/or profitable to work when the aims from all involved actors, designer included, are all 
aligned with the effective significance and condition of the building and its environment. The 
designer can easily produce a lifespan conscious rehabilitation design and all involved actors 
will be satisfied with the end result. 

When unaligned, each involved actor is fighting for the cultural value which most 
interests him/her. For example, the Town Hall could prefer the political and social values, 
the Safeguard Institution could prefer the historic values, the designer could prefer the 
aesthetical and scientific values, the owner could defend the economic values and 
consequently, the ecological and age value could end up neglected and/or even totally 
forgotten. 

4.4.3.2.1 THE CULTURAL VALUES 
“In any case, it should be allowed that the results of these interventions would be of 
inferior architectural, functional and constructive quality than the pre-existence.”275 

“The evidences of historic character, detected during the intervention, should not be 
removed or altered, but the respect by its cultural value should be guaranteed, as well 
as its physical integrity and the future accessibilities (if not visible).”276 

Only when the aims and the inherent cultural values are clearly identified, surveyed, 
and respectively weighted; the designer can go forward with his design developments, with 
no concerns. In the same design development, there might be situations where the designer 
aims to maintain the pre-existence; but there must be other situations where new 
improvements definitely need to take place. 
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The variety of aims is, in fact, a characteristic of rehabilitation interventions. However, 
the adequacy of the aims involving the intervention and the way the designer chooses to 
simulate them, when developing proposals for the building’s new existence; that is where the 
designer can make the difference and choose for developing rehabilitation interventions 
considered integrated and/or lifespan conscious, instead of intrusive and/or unconscious. 

This is the true challenge of a designer, when involved in rehabilitation design 
developments. As long as his design decisions are sensible to the pre-design results and to 
the identified aims, there is already a bigger probability that the designer will simulate 
remarkable solutions. However, before starting the simulation stage, the designer should 
survey accurately the inherent cultural values and their respective weights. 

When for example, an involved actor is not sensible to historic issues and is aiming to 
replace a considerable percentage of the building, which in the pre-design stage was 
declared as historically representative, the designer could conclude that for that specific actor 
the historic value is weighed zero, which makes the historic value disappear from his range of 
aims and intentions. If his aims are taken forward, probably the economic value might 
increase, however, definitely its historic value would decrease. 

The designer also might have to deal with an opposite situation, e.g. an involved actor, 
who values the building and environment so high that he is aiming to totally maintain the 
building; even if that implies that it is not updated and performing according to the modern 
requirements. The historic value of the building might be responsible for such behaviour, but 
there are also other values that aim to preserve the building as much as possible when highly 
significant, e.g. social and ecological. 

Aguiar (2001) described the need for authenticity demands. Among various aims he 
referenced the importance of historic authenticity, where a fundamental aim would be 
“maintaining the historic integrity of the building elements, refusing interventions that alter or 
falsify this evidences” 277 Thus, the existing materials should be respected and maintained, as 
they form part of a whole, regarding both building’s architecture and technology.  

Accordingly, constructive and technological authenticity (scientific value) should also 
be part of the aims for preservation, as they reflect the technologies of their society. He also 
referenced the importance of aesthetical authenticity, when “preserving the architectural 
ideas that build, altered and reinterpreted the spaces and reflected the different epochs that a 
building surpassed, resulting into a constant increase of historic-cultural value”.278 

To sum all this significant information, the designer can create for each primary cultural 
value (vide Table 47) a synthetic table similar to the one described in Table 131. Based on 
this global overview, he can determine as much accurate as possible the attributed weights. 
Those weights may not be the ones defended by the designer; nevertheless, they have been 
the ones influencing the aims and decisions of all involved actors. 

Depending on the role of each involved actor, the attributed weights can be quite 
influential in the rehabilitation design and there is not much the designer can do to subvert it. 
A good advice, however, would be to still try and develop a lifespan conscious rehabilitation, 
within the range of influence of the designer. 

Rarely, designers are able to change the way of perceiving reality by many involved 
actors, but if they see it as a slow process, any small process might be considered a victory, 
especially for rehabilitation interventions with higher economic interests. 
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Also the designer needs to read between the lines of all inventoried information. Some 
involved actors might say and/or write one thing, while meaning something totally different. 

They might have claimed the aim of ‘preserving an old building’, but at the end of all 
survey and different documentation, from different sources; the designer might deduce that 
their true aim is, in fact, to replace the old building with a new building. In such case, their aim 
of preserving and reusing actually meant to reuse such strategically located piece of land. 
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4SS 
tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
Similar to the environment survey (vide Table 132), the designer can also build a 

‘knowledge base,’ whenever surveying all significance-oriented parameters (vide Table 133). 
There, the designer can register systematically and chronologically his actions and eventually 
identify the time spent in each survey action and/or respective assumptions. As referenced 
earlier, such tool enables the designer to deal with individual knowledge, which might be 
useful for future design developments. The ‘knowledge base’ comprehends, in total, nine 
fields: 

 
 saID  the survey actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 guideline which guideline was followed, 
 cat. / cha. which guideline category / characteristic was followed, 
 keyword a recognizable keyword(s), 
 knowledge the knowledge developed in this action, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
 

iaID time date guideline cat. / cha. keyword knowledge useful observations 
01 01:00 2006-02-22 - - - - - - 
02 02:00 2006-02-23 - - - - - - 

Table 133 – The ‘knowledge base’ for the building significance 

When making use of the tool available for the 4SS – Design / Significance Survey, at 
RE-ARCHITECTURE®, the designer will verify how useful and time-saving it is to store all 
knowledge in one single knowledge base. As in the environment survey, he will be able to: 
identify, easily and quickly, a specific knowledge; as well as, reuse it again whenever needed. 
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4.4.3.3 4CS – CONDITION SURVEY 
THE AIMS TOWARDS THE UNIVERSE OF THE BUILDING PERFORMANCES 

 
The condition survey is somehow different from the earlier two surveys. The designer 

will verify, as it happened in the pre-design stage, that very often the aims involving such 
survey become more comprehensible and objective, as they regard specific and tangible 
aspects of the building’s effective condition. As the aims involving the condition survey can 
differ considerably from involved actor to actor, the designer should develop a very accurate 
survey and confront the effective condition of the building (supplied) with the aims (required 
and/or demanded). 

There is a fundamental difference between these three concepts, already referenced 
earlier (vide page 150). In the pre-design stage, the designer has already assessed the 
relation between the supplied and required performance (e.g. physical, functional, etc.) 
inherent in the pre-existence. At this sub-stage, the designer needs to survey the relationship 
between the previous performances and the demanded performance. 

While the required performance was defined as the performance legislated or 
technically recommended, the demanded performance was defined as the performance was 
aimed by the involved actors for the new existence. 

Depending on the building, the improvement of the pre-existence up to the currently 
legislated and/or recommended requirements might represent considerable decrease and/or 
replacement of the pre-existent substance. The involved actors might not be willing to 
develop such a level of rehabilitation, as they highly value the building’s pre-existence. In 
such case, they are comfortable with the fact that their demand is inferior to the required 
performance. 

For this purpose, it is fundamental to understand the demands of each involved actor: 
above, equal or below the required performance; and in which sense they can conflict or 
sustain each other. Regarding to the condition survey, the designer needs to survey the 
condition-oriented aims and categorise them according to their specific target. 

Similar to the condition survey, within the pre-design stage (vide Table 65), the 
designer can review the substances regarding the building’s physical performance; the 
functions regarding the functional performance, the performances regarding the technical 
performance; the costs regarding the economic performance, the lifespans regarding the 
lifetime performance and finally, the adaptabilities, regarding the potential performance. 

There is a clear difference between the condition surveys of the pre-design and the 
ones of the design stage. While in the pre-design stage, the designer was surveying the pre-
existent condition, in the design stage the designer has to consider its progress till new 
existence; considering the three parallel realities in lifespan rehabilitation; earlier described as 
subtractions, remainings and additions (vide Figure 61). 

Therefore, the designer should not only survey which are the specific condition-
oriented aims, but also if they regard the intended subtractions, remainings and additions. In 
every condition survey described in the following Chapters, it is possible to verify, as well as, 
to survey the respective condition-oriented parameters. The more accurate these surveys are 
developed, the more adequate the simulated solutions will be. Later, the designer can easier 
sustain his design developments, based on his previously synthesized assumptions. 
Therefore, to achieve higher levels in the design developments, also higher levels must be 
achieved in its previous sub-stage, the synthesis sub-stage. 
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4.4.3.3.1 THE SUBSTANCES 

 FORMS 
The formal aims intended for the building substances 

“The technical solutions of repair and improvement should be adequate to the 
characteristics of the building and the pre-existent materials (especially regarding its 
physical, chemical and mechanical characteristics), searching to insure the complete 
compatibility, not only from the technological and constructive point of view, but also 
from the formal point of view, guaranteeing the clear identification of what is new and 
what is old, avoiding mimicry and the pastiche.”279 

When synthesizing the aims identified in the previous sub-stage (analysis), which can 
influence the formal perspective of the building’s substance, the designer should always try to 
foresee the advantages and/or consequences of each identified aim (vide Table 128), 
targeting the respective form-oriented parameters, whenever converted and implemented in a 
design development. 

As explained earlier (vide Chapter 4.3.3.3.1) there were several parameters the 
designer could encounter when surveying the substance of the building in a formal 
perspective, e.g. arrangement: relation and composition; order: proportion and hierarchy; 
pathology, etc. (vide Table 66). 

It would be very time-consuming to only consider the review/synthesis of such aims 
after developing the preliminary design proposal (simulation sub-stage), as the designer 
would be loosing time – a precious resource in design processes – with the inadequate aims. 
It is much better, for the building and involved actors, to spend time only on developing 
simulations, which reflect the adequate aims. 

The designer can easily verify which forms are aimed to be subtracted (decrease), 
replaced, improved, restored and/or maintained. For example, the he could be dealing with 
a formal substance which had been highly evaluated in the pre-design stage. The arguments 
of the involved actors to support its subtraction could be totally valid facing the program of 
requirements; but fact is, that such aim could consequently decrease the significance of the 
building, depending on the cultural values attached to that specific form(s). 

The designer, already aware of such situation, could already since this moment, 
assume the compromise of subverting this reality; e.g. reusing the same forms in another 
location, some components, its materials, etc. Consequently, the aim targeted to that specific 
form would not be decrease anymore, but maybe improve, restore or maintain; depending on 
the degree of transformation required to add it again into the building’s new existence. 

Whenever developing rehabilitation designs focused on its lifespan consciousness, 
designers should always aim to maintain the building and its substance, as much as possible. 
Then, when totally impossible to maintain, the next aim should be to restore and improve 
what is required and/or can still be restored and improved. And only as last option, the 
designer should aim replacements and decreases. 
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Specially in older buildings, where often forms have had intentional geometrical 
relations and particular proportions, etc.; aiming to decrease when subtracting specific ‘old-
fashioned’ forms and introduce new additions without any formal relation; can actually bring 
considerable disharmony and unbalance into the building’s pre-existent spatiality. It is an 
important and rather sensible accomplishment to achieve formal discourse, between the 
building’s remainings and new additions; therefore, the designer should never under consider 
the formal perspective, when synthesising the inherent aims and their impact. 

 COMPONENTS 
The componential aims intended for the building substances 

“When we do tabula rasa of the interior partitions we are annulling a fundamental 
component of what we claim wanting to recover. From an economic and constructive 
point of view we are making the intervention heavier and annulling unnecessarily 
important historic evidences.”280 

Similar to the formal perspective described before, when synthesizing the aims 
identified in the previous sub-stage (analysis), which can influence the componential 
perspective of the building’s substance, the designer should also try to foresee the 
advantages and/or consequences of each identified aim (vide Table 128), targeting the 
respective component-oriented parameters, whenever converted and implemented in a 
design development. 

As explained earlier (vide Chapter 4.3.3.3.1) there were several parameters the 
designer could encounter when surveying the substance of the building in a componential 
perspective, e.g. symmetry; rhythm; direction, etc. (vide Table 69). 

Sergio Infante (1985) alerted already more than twenty years ago, for the emerging 
aims in housing rehabilitation interventions, which systematically replace the interior 
partitions and maintain the exterior walls. Accordingly, even if it would place the building 
close to the contemporary typology, without any ‘problem’ characteristic from the old 
typologies; it was actually annulling (decrease) what was intended to be restored, in the first 
place. 

This tendency has become a constant reality. Nowadays, it is frequent to find 
rehabilitation interventions, where designers systematically opt for selective aims, targeting 
specific groups of components (e.g. envelope, infill, structure, etc). They perceive the building 
dispassionately as a multi-layered system, which is technically true; however, the treatment 
aimed to each of these systemised layers becomes also universal, independent from its 
effective variety in the significance and/or condition levels. 

As referenced earlier, the aims towards a specific building should be aligned with the 
results of its respective pre-design stage. For example, if the designer or the involved actors 
would aim for the envelope (façades) replacement; they should really be aware that, unless 
the envelope was assessed in very low condition and/or significance; such aim translated into 
design developments would also bring its disadvantages, together with the evident 
advantages of a new and modern envelope. 
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In such way, as a consequence of the considerable raise in the level of manufactured 
resources wasted by this rehabilitation intervention, its level of lifespan consciousness would 
also decrease. And that is not something to look forward, especially when the base intention 
is exactly the contrary. Zero waste should, in fact, be the ambition behind every aim. 

 MATERIALS 
The material aims intended for the building substances 

“The use of new technologies and new construction materials is necessary, even 
indispensable, in determined actions of conservation, yet, the conditions of 
compatibility and durability should be guaranteed, as well as its reversibility.” 281 

Similar to the previous substantial surveys; when synthesizing the aims identified in the 
previous sub-stage (analysis), which can influence the material perspective of the building’s 
substance; the designer should try to foresee the advantages and/or consequences of each 
identified aim (vide Table 128), targeting the respective material-oriented parameters, 
whenever converted and implemented in a design development. 

As explained earlier (vide Chapter 4.3.3.3.1) there were several parameters the 
designer could encounter when surveying the substance of the building in a componential 
perspective, e.g. air sensitivity; dryness, moisture; density, etc. (vide Table 71). 

When reaching the material level, within the building substance; the designer should 
be very alert to the aimed solutions by the involved actors, as well as, his own. Not all new 
materials, available in the construction industry, are compatible with the materials available in 
the building. 

For example, when there is the intention, by the designer or any other involved actor, 
to replace specific materials, by others more recent and resistant (e.g. wall finishes); the fact 
of disregarding a fundamental aspect; such as the compatibility between the characteristics of 
the added material (e.g. finishing material) and the remaining base (e.g. wall); might bring 
anomalies into the building, when they did not exist before the rehabilitation intervention. 

“The use of the diverse elements and parts of old building should be promoted, as 
much as possible, before its substitution for materials and more modern technical 
solutions is foreseen. This decision can be justified mainly by the point of view of 
constructive coherence, as the effective difficulties of acquaintanceship between old 
and new building practices are verifiable (e.g. the negatives effects resultant from the 
introduction of armed concrete into old masonry). On the other hand, old constructions 
have proven durability for centuries of existence, while certain modern solutions inhere 
often a, still unexpected, behaviour and much lower durability.”282 

Aguiar (2001) has also alerted for this fundamental concern. He recommended the 
preferential use of traditional technologies and current materials. He mentioned the 
importance of using certified materials by national certification institutes (e.g. LNEC, in 
Portugal or TNO, in The Netherlands); or materials of which their long use in construction has 
proven to be efficient (vide Table 158). 

                                                                 
281 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 117 (Portuguese) 
282 Ibidem, p. 114 



Structuring the design stage / Synthesis 

265 

Accordingly, the use of very modern and sophisticated techniques and/or products can 
bring some problems to the building, as there is still not enough information and/or 
guarantees regarding its future performance and consequences to the neighbouring 
materials. “In other words, as global philosophy: to prefer traditional materials, using materials 
that guarantee their acknowledged compatibility with the existent [materials] and ensure the 
necessary requirements of durability and reversibility.”283 

It is very important that the designer and the other involved actors are aware of the 
advantages and consequences of their aims for the building. Some aims might result 
satisfactorily in some buildings, but can also become unsuccessful in others. Each building 
substance; as well as its effective material; should be seen by the designer as an individual 
case. The building might be similar to other buildings (secondary buildings) from which the 
designer can learn from its experience (failures and successes); however, he should never 
forget that their environment is different, so also the reaction of its materials can vary. 

4.4.3.3.2 THE FUNCTIONS 
When synthesizing the aims identified in the previous sub-stage (analysis), which can 

influence the functional performance of the building, the designer should also try to foresee 
the advantages and/or consequences of each identified aim (vide Table 128), targeting the 
respective function-oriented parameters, whenever converted and implemented in a design 
development. 

As explained earlier (vide Chapter 4.3.3.3.2) there were several parameters the 
designer could encounter when surveying the function of the building, e.g. category; 
geometry, motion; orientation, etc. (vide Table 72). 

“In each phase of the design process the designer starts with a given context: a 
situation and a program of demands, both having a form and function content. The 
situation is not defined just in terms of form, because decisions have already been 
taken with respect to the functional employment of space in both its spatial and its 
material modality.”284 

When the designer is contracted to develop a rehabilitation design, the owner 
(stockholder) has the function already established, so there is not much the designer can do 
to subvert it, in case of incompatibility. However he can get acquainted with the fact that some 
functions can be quite unlike and that such intervention can contribute to a very high 
percentage of demolition, when trying to introduce the new function. 

It depends on the compatibility of the existent building features and the features 
required for the function (substance, function, performance, production complexity and costs). 
If it would be just a matter of formal requirements, all existing buildings with open spaces, 
could be compatible with the introduction of most functions and the intervention would not 
become destructive anymore. 
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CI/SfB code description (1-) (2-) (3-) (4-) (5-) (6-) (7-) (8-) (9-) 

(1-) utilities, civil eng. facilities          

(2-) industrial facilities          

(3-) administrative facilities, etc          

(4-) health facilities          

(5-) recreational facilities          

(6-) religious facilities          

(7-) educational facilities, etc          

(8-) residential facilities          

(9-) common, other facilities          

white no conversions identified in the list grey conversions identified in the list 

Table 134 – The range of typical conversion schemes (adapted from Douglas, 2006)285  

Table 134 briefly describes the most frequently found conversion schemes presented 
by Douglas (2006). Even if it is not questionable, the effective degree of demolition, and 
waste of resources, required to rehabilitate such buildings and to convert them into these new 
functions; such raise of awareness, verifying which the typical patterns are, is already very 
fundamental and a good support for the designer. It is definitely a starting point and allows 
experts to go further, searching for more answers regarding this very challenging issue. 

The program of demands (requirements) is quite useful in the survey of aims, because 
it has clearly defined, with detail, the function and the required spatial elements; number, 
areas, positions, relationships, etc. However, the user or the owner may have other functional 
expectations which may go beyond the functionality required legally in the national 
regulations. It is very important that the designer considers those wishes instead of ignoring 
them. 

This does not mean that the designer will take all wishes in consideration when 
designing, because often users and owners are not aware about the consequences, not even 
about the costs of their wishes. But at least, with this awareness, the designer can deal with 
an exposed problem, try to explain the reasons that make such particular aims so unfeasible 
and propose sustained alternatives. Whenever such alternatives are wisely sustained in 
harmony with the results of the pre-design stage; the demanded and the currently required 
functionalities, there are very few margins for the involved actors to argue against. 
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4.4.3.3.3 THE PERFORMANCES 
“All operations of rehabilitation should insure the basic conditions of hygiene and 
comfort, enabling the adequate environmental quality, indispensable for the current 
reuse of the different types of buildings e.g. habitation, as to guarantee the 
indispensable safety conditions – from structural and constructive to fire and 
intrusions.”286 

When synthesizing the aims identified in the previous sub-stage (analysis), which can 
influence the technical performance of the building, the designer should also try to foresee the 
advantages and/or consequences of each identified aim (vide Table 128), targeting the 
respective performance-oriented parameters, whenever converted and implemented in a 
design development. 

As explained earlier (vide Chapter 4.3.3.3.3) there were several parameters the 
designer could encounter when surveying the performance of the building, e.g. category; 
geometry, motion; orientation, etc. (vide Table 74 and Table 81). 

“The bigger the degree of detail within a rehabilitation intervention, the bigger its 
degree will be of conformity with the foreseen in the current construction regulations; 
as well as, the bigger will be the degree of satisfaction of the qualitative standards 
demanded for a building destined for habitational uses.”287 

“All interventions meant to repair the deficiencies should contribute to the improvement 
of the building’s performance, spaces, equipments and installations within the 
buildings, where the intervention is taking place.”288 

Among the inventoried aims are often found several intentions and wishes directly 
related to performance-oriented parameters, probably because performance is a very 
fundamental issue for rehabilitation interventions. When aiming for performance 
improvements, owners and/or users are interested in higher levels of safety, health and 
comfort. Therefore, if the building was assessed low in the pre-design stage, it is common 
that there is much to identify and survey in this particular condition survey. 

Depending on the building, the designer might find more or less difficulty in raising all 
performance levels till the modern requirements. But, that is something the designer will have 
to confirm, parameter by parameter. With some creativity, the designer might be able to solve 
in the simulation sub-stage, most of the problems raised at this level; when confronting the 
building and respective environment with the aims of all involved actors. 

Aguiar (2001) has identified some common activities aimed in rehabilitation 
interventions of residential buildings. These activities were structured according to the four 
levels of rehabilitation (vide Table 129). Most of these activities are also common in other 
categories of buildings. Therefore, it can be most useful for the designer to locate in level and 
inherent aims the various activities in rehabilitation interventions. Table 135 respected the 
level structure described by Aguiar, but grouped the identified activities according to their 
inherent primary aims. 
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parameter level activity    

3 significant demolitions and reconstructions, which might imply 
partial or total replacement of the flooring slabs / partition walls 

4CS│PG1 
4 

the total reconstruction of the building, supported by the value 
of its contribution to the urban image of that place, being possible 
the enclosure of partial modernization of some parts of the 
construction, installations and equipments 

1 the substitution of roof-tiles 
4CS│PG2 

2 the introduction of a new electric installation 
the improvement of the interior conditions of illumination, 
ventilation and exhaustion, e.g. introducing openings in the 
interior partitioning, assisting with passive or mechanical systems 
the exhaustion of smokes and the ventilation of the sanitary 
installations and kitchens 

1 

the general improvement of the electrical installations and the 
existing artificial lighting 
the repair and partial substitution of the elements of carpentry 
(frameworks, elements in stairs, flooring and ceiling) 
the repair and eventual reinforcement of some structural elements, 
generally, in the flooring and roofing slabs 
the improvement of the common areas of the building 
the execution of low alterations in the existing forms of spatial 
organization, e.g. removing some partition walls and increasing the 
room spaces, or creating useful spaces from the exploitation of the 
currently wasted spaces 

2 

the improvement of the functional and environmental conditions of 
the spaces in general, and also of the existent equipments, e.g. re-
structuring the existent kitchens and the sanitary installations or; in 
the limit, the new creation of this last two categories of space 
the development of profound alterations in the distribution and 
interior organization of the spaces, within the buildings, being 
possible the increase and decrease of the total number of 
habitations through typological alterations 
the introduction or adaptation of spaces to create missing 
installations and equipments as well as, the introduction of sanitary 
installations, the function re-organization of the kitchens, etc 
the general substitution of the elements of carpentry, and 
the execution of new finishes 

3 

the improvement and restructuring of the common areas of the 
system of vertical and horizontal circulations 

4CS│PG3 

4 the rehabilitation of the buildings till high standards [tech], 
much superior to the pre-existing ones 
the repair and substitution of the metallic elements 
[of the frameworks] affected by corrosion 4CS│PG4 1 
the repair of the system’s elements to conduct pluvial water and 
sewages [roofs] 
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parameter level activity    
the repair of punctual anomalies in the plaster, as the painting of 
the building’s interior and exterior 1 
the repair of existing frameworks 4CS│PG4 

4 
the punctual appeal to restoration techniques for interventions in 
the building exterior, or even in some interior parts, when the 
building heritage value that justifies 
the general cleaning and repair of the roofs 

4CS│PG5 1 the general cleaning of the hiding-places and air-chambers in the 
ground floor, when existing 

Table 135 – The universe of activities (Aguiar, 2001) 289 

With a different ambition than Aguiar’s list of common activities in rehabilitation of 
residential buildings, the European commission (1999) together with many national 
institutions, such as the Architects’ Council of Europe, the Energy Research Group, etc.; 
published, in 1999, the book A Green Vitruvius: principles and practice of sustainable 
architectural design, in several different languages. Accordingly, six green strategies were 
described for the (building process’) stage of maintenance and refurbishment:290 

 
 Use green finishes materials where these were originally applied, 
 Use environmentally-acceptable cleaning and sanitation materials, 
 Undertake energy audit prior to commencing project, 
 Survey the potential for upgrading of active services, 
 Survey the potential for upgrading of envelope, and 
 Consider indoor air quality and healthy building’s environment. 

 
Also, there were referenced two green tasks, which might be identified in the client-

architect contract, for refurbishment interventions:291 
 

 Making comparative lifecycle cost analyses of new building as against 
 refurbishment costs, 

 Environmentally auditing of existing buildings. 
 
Mostly oriented towards the thematic of sustainability (focused on: energy savings, the 

use of green and/or recycled materials and technologies, etc.), the EC (1999) has suggested 
for designs of significant scope, a list of issues that could be considered in refurbishment 
interventions. The work task was to “identify the building’s potential environmental 
improvement” as well as, to consider several other issues, in refurbishment interventions, 
presented in Table 136.292 

 
                                                                 
289 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 123 – 125 (Portuguese) 
290 EC (1999) A green Vitruvius: principles and practice of sustainable architectural design, European Commission, 
Directorate-General for Energy (DG XVII), London: James and James, p. 8 
291 Ibidem, p. 9 
292 Ibidem, p. 23 
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parameter level activity    

- reducing overheating through the use of external louvers or blinds 

- reducing heating demand through installation of draught lobbies 
and by adding insulation to external walls and roof 

- envelope performance by better windows and doors 

- if windows or external door sets are to be renewed, the best 
performing models available will generally be worth installing 

- more efficient fittings: lights, heat emitters 

- indoor air quality by substituting natural for synthetic finishes: 
linoleum, water based paints 

- 

improved thermal insulation: not always easy, but where roof 
finishes are being replaced it may be possible at modest extra cost 
to significantly upgrade thermal insulation. External wall insulation 
can enormously enhance thermal performance and increase 
internal comfort 

- the best available floor and wall finishes will increase service life 
out of proportion to cost 

4CS│PG2 

- retrofitting sustainable components such as roof-mounted solar 
water heaters and photovoltaic cells, and low-energy lifts 

- increase daylighting through rooflighting 

- natural ventilation by adding opening sections to windows and 
rooflights 

- improve air tightness in the external envelope 

- secondary glazing can create small spaces, pre-heat ventilation air, 
and reduce transmission of external noise 

4CS│PG3 

- 
passive climate control devices, including draught lobbies at 
external entrances, external shading devices such as fixed and 
moveable louvers, and sun spaces, can be undertaken in 
conjunction with façade refurbishment 

- controlling ventilation and casual infiltration 

- performance of active systems through better controls: time clocks, 
thermostats, building energy 

- management systems 4CS│PG5 

- 

improve controls on active service systems. The following will often 
be cost-effective: solid state programmable controllers for heating 
and cooling; automatic switching systems for lighting; individual 
thermostatic room and/or radiator control; weather compensating 
controls 

Table 136 – The issues in rehabilitation (adapted from EC, 1999) 293 

 
                                                                 
293 EC (1999) A green Vitruvius: principles and practice of sustainable architectural design, European Commission, 
Directorate-General for Energy (DG XVII), London: James and James, p. 23 
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Based on these two examples, the designer can also create his own survey regarding 
the activities aimed by the involved actors. Some might be totally mandatory, others optional; 
but the importance of such survey is to clearly structure the priority of what the designer will 
have to start simulating, in the next sub-stage. He should clearly verify which are the 
requirements and/or demands. 

4.4.3.3.4 THE COSTS 
“Politics of extreme conditioning in the costs of an operation of conservation, or 
rehabilitation, can transfer for tomorrow the resolution of problems which exist today, 
or incite the lost of the heritage itself. The prevision of costs, in a building to 
rehabilitate or conserve, is extraordinary difficult, as at every moment in the course of 
such a construction, new circumstances and essential changes can occur, 
unexpected, that compulsorily need to be executed.”294 

“If in an old building the rehabilitation presupposes the integration and exploitation of 
the building, that means that there is an important group of construction elements 
already executed: foundations, structural walls, pavements, etc. and the quantity of 
materials to apply as new is always much less than the one necessary in a new 
building with similar characteristics. Therefore, it is expected that the cost of 
rehabilitation is lower than the cost of a totally new building, unless the unitary costs of 
each work become worsened by specific circumstances.”295  

When synthesizing the aims identified in the previous sub-stage (analysis), which can 
influence the economic performance of the building, the designer should also try to foresee 
the advantages and/or consequences of each identified aim (vide Table 128), targeting the 
respective costs-oriented parameters, whenever converted and implemented in a design 
development. 

As explained earlier (vide Chapter 4.3.3.3.4) there were several parameters the 
designer could encounter when surveying the costs of the building, e.g. non-construction 
costs, operation costs, maintenance costs; demolition costs, etc. (vide Table 86). 

It should be now very clear for the designer, based on the pre-design report, which are 
the inherent costs of the building. Also, based on the identified aims, the necessary costs to 
achieve the changes should be clear, as well as, the costs aimed for the period after the 
execution of the rehabilitation. Especially the owners and/or users, who are spending the 
capital, might be particularly interested in this parameter. 

With a clear budget for the rehabilitation intervention and a clear aim for future costs, 
e.g. operation, maintenance, replacement, etc., the designer does not take risks of 
developing unfeasible design proposals, which are going to be rejected immediately, not by 
its quality, but because they are not compatible with the actor’s financial capacity. 

This does not mean that the designer should restrict himself exclusively to what the 
involved actors aim. He is also one of them, and as technical expert he might always suggest 
or advise something different than what was initially aimed by the other involved actors. 

                                                                 
294 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 113 (Portuguese) 
295 Appleton, J. (2003) Reabilitação de Edifícios Antigos: Patologias e tecnologias de intervenção, Amadora: Edições 
Orion, p. 160 (Portuguese) 
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This means, that the designer should be totally aware of the “rules of the game” and 
play it as wise as possible. He can also develop e.g. level two options, in case of being able 
to convince the involved actors about a specific parameter, which they were not previously 
interested to consider. It is a matter of taking the risk and “play with the cards in hand”. 

Later, in the simulation stage, the designer can always develop creative and bright 
design solutions where the aims of the involved actors regarding costs are respected, but 
also, the quality aimed by the designer, which the involved actors were considering too 
expensive, could also be achieved. 

4.4.3.3.5 THE LIFESPANS 
“The need for durability in works of rehabilitation and conservation are much more 
severe than in current constructions, due to the fact that the life times aimed for older 
buildings are substantially higher. To apply materials with a life time of 10 or 20 years 
in a three century building is to transport problems for the future, in short term.”296 

When synthesizing the aims identified in the previous sub-stage (analysis), which can 
influence the lifetime performance of the building, the designer should also try to foresee the 
advantages and/or consequences of each identified aim (vide Table 128), targeting the 
respective lifespans-oriented parameters, whenever converted and implemented in a design 
development. 

As explained earlier (vide Chapter 4.3.3.3.5) there were several parameters the 
designer could encounter when surveying the lifespan of the building, e.g. life cycle, 
maintenance cycle; design life, economic life, etc. (vide Table 87). 

The designer should try to match the effective building lifespans with the lifespans 
aimed by the involved actors. They might be aiming for long term design decisions, directly 
related to the building’s lifespans; but they can also be aiming for something more temporary 
and reversible, e.g. when the owners and/or users would be interested on a commercial place 
for a service life of ten years, so that later on, in ten years time, they could rehabilitate it 
again; in order to maintain a modern image and always please their customers. 

Prof. Post has developed and materialised the lifespan theory into new building 
designs. The XX Office is a real proof on how designs can carefully align life cycle, service 
and design life. This office building was built will the pre-established condition of lasting only 
twenty years; and for this purpose also its materials and technologies were chosen to cope 
with this time target. 

Another real proof of lifespan theory is The Children’s Art Gallery, in Rotterdam; which 
had even a shorter design life. It should only last for five years. Influenced by open building 
theories, Habraken, Duffy, Brand, etc.297; these buildings are planned to be flexible and 
reversible. Therefore, even the materials that could not cope with the life cycle value of five 
years can easily be demounted, reused and/or recycled for other purposes. 

 

                                                                 
296 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 117 (Portuguese) 
297 Post, J.M. & Willems, M.H.P.M. (2001) The XX-Project: saving 45% on resource depletion, in Anumba C. et al. 
(ed.), Perspectives on Innovation in Architecture, Engineering and Construction, 1st International Conference on 
Innovation in Architecture, Engineering and Construction, Loughborough: CICE, p. 681-689 
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The designer can learn from these experiences and try to implement the lifespan 
theory into his design developments. That does not mean that after exactly the time planned 
all additions have to disappear from the building; but they can be demounted and removed, 
as long as that is the wish of the owners and/or users, aiming for a new rehabilitation. 

Such lifespan awareness, also aids the designer to carefully separate the different life 
cycle layers, within the additions planned in the design developments and to connect them 
only to the remainings whenever extremely necessary. Remainings and additions should be 
able to live in harmony, but independent from each other. After all, it should not be necessary 
to demolish part of the remainings, when aiming to replace or remove some added elements. 

4.4.3.3.6 THE ADAPTABILITIES 
“There should be avoided solutions that result in irreversible transformations, hence, 
modifications in such way intense, heavy and rigid, in the structures and primary 
elements of the building, that deprive or obstruct future operations of improvement 
and/or adaptation, for different objectives, than the currently established. In that sense, 
a sufficient degree of reversibility should be ensured, or at least, the possibility for 
future interventions should not be compromised, enhancing the possibility of return to 
the anterior solutions, when later on, fundamental losses in quality are verified.”298 

When synthesizing the aims identified in the previous sub-stage (analysis), which can 
influence the potential performance of the building, the designer should also try to foresee the 
advantages and/or consequences of each identified aim (vide Table 87), targeting the 
respective adaptabilities-oriented parameters, whenever converted and implemented in a 
design development. 

As explained earlier (vide Chapter 4.3.3.3.6) there were several parameters the 
designer could encounter when surveying the adaptability of the building, e.g. flexibility, 
relocateability, reprocessability; recyclability, etc. (vide Table 90 and Table 92). 

The designer should consider the building’s adaptabilities very serious and 
consciously. Just because it is a parameter of the future that does not mean that it should be 
neglected by the present owners and/or users. A building should be able to embrace change. 
Older buildings are not as flexible as they could be, but there can be developed solutions to 
allow time to reveal the necessary changes. 

For example, a residential building might aim now to host a complete family, with 
young parents, small children, and one or two pets; however, with time passing the small 
children become teenagers and aim for privacy. Later, they move out of the house and the 
not so young parents anymore, should be able to change and personalise their own space. 
Also later, when they become even older; they should not feel constrained by their house and 
be forced to move out. 

When considering the possible adaptability parameters, trying to implement them into 
the design developments; the building will allow evolution, independently of what that might 
mean in the future. Consciously thinking about the future, the designer might prevent 
resources from being wasted, every time such changes are required. However, the idea is not 
to demolish the entire building to let it be flexible and open. The designer should adjust the 
adaptabilities to the building’s reality and not the other way around. 
                                                                 
298 Aguiar, J. et al. (2001) Guião de apoio à reabilitação de edifícios habitacionais, vol. 1, Lisboa: Laboratório 
Nacional de Engenharia Civil, p. 115 (Portuguese) 
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4CS 
tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
Whenever the designer is dealing with individual knowledge, which might be useful for 

future design developments, the designer can build a ‘knowledge base’, regarding the 
parameters condition-oriented (vide Table 137). There, the designer can register 
systematically and chronologically all useful knowledge. The ‘knowledge base’ comprehends, 
in total, nine fields: 

 
 saID  the survey actions identification, 
 time the time spent with each action, 
 date the date when the action was taken, 
 guideline which guideline was followed, 
 cat. / cha. which guideline category / characteristic was followed, 
 keyword a recognizable keyword(s), 
 knowledge the knowledge developed in this action, 
 useful the usefulness class of this information, 
 observations some extra space for further observations. 

 
 

iaID time date guideline cat. / cha. keyword knowledge useful observations 
01 01:00 2006-02-22 - - - - - - 
02 02:00 2006-02-23 - - - - - - 

Table 137 – The ‘knowledge base’ for the building condition survey 

When making use of the tool available for the 4SS – Design / Condition Survey, at RE-
ARCHITECTURE®, the designer will verify how useful and time-saving it is to store all 
knowledge in one single knowledge base. As in the environment and significance surveys, he 
will be able to: identify, easily and quickly, a specific knowledge; use knowledge from one 
design in another design, and/or even make comparisons between different design 
developments. 
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Design / Simulation
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 66 – The lifespan rehabilitation: simulation sub-stage 
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4.4.4 SIMULATION 

 
 

After the designer has developed all necessary inventories and surveys it is now time 
to start simulating proposals of all the requirements and demands aimed by all involved 
actors he considers appropriate and suitable to cope with. The designer certainly has had 
many ideas and several concepts emerging, during the entire design process. 

The designer is a creative individual. Therefore, everything and nothing can motivate 
inspiration and/or imagination. It is a natural gift, all designers, from all times, have had the 
privilege of possessing. But, the true gift is to be able to transform all those vague ideas and 
concepts into something that is lifespan conscious and that the owners and/or users will 
declare as their dreams come true. 

The simulation sub-stage embraces the three different periods of design 
developments: the conceptual design (4CD), the preliminary design (4PD) and the final 
design (4FD). 

In the conceptual design (4CD), the designer starts to develop his own ideas and 
simulate concepts in drawings or models, not always clear and logical. They can be just 
thoughts emerging during the night, an impression when visiting building, a perception 
captured when studying its environment, a sentence during the many interviews, a description 
written in a book… from the moment that the designer is involved in the design process, 
everything can contribute for the idea creation. The white paper will only be white until the 
moment the designer uses the pen and illustrates his creativity. 

It is difficult to rationalize over ideas and concepts, because there is neither a recipe, 
nor a good practice guideline for such a creative stage. Only later on, when the designer 
needs to materialize all the concepts in the preliminary design (4PD), making several choices 
regarding the spatial establishments, building elements and detailing, rationality is possible. 

In the preliminary design, the designer develops already consistent forms, going from 
spatial establishments to the detail of the construction elements. After the designer has 
discussed the preliminary design proposal, with all actors, there is a period of revision, 
resulting in the final design proposal, set for execution. This phase embraces several 
discussions and meetings with all involved actors, trying to reach a mutual consensus and 
agreement in most decisions, revising and reconsidering the most problematic issues. For 
these meetings, the designer can already develop preliminary assessments, in order to let 
them verify the advantages of such proposal. 

Finally, in the final design (4FD), the designer presents his final version, ready for 
realization. This does not mean imperatively the end of changes, because further in the 
design stage, the evaluation sub-stage might bring some inevitable issues into discussion. 
However, the final design is the closing proposal, solving the issue of rehabilitating this 
specific building, with the respective requirements and/or demands. 
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4.4.4.1 4CD – CONCEPTUAL DESIGN 
THE STIMULATED DEVELOPMENTS 

“A concept is a notional and imaginary representation of a building; it originates at the 
beginning of each phase in design and gives direction to the designer’s thinking and 
action. A concept mediates between a notion, which is an abstract idea with a general 
nature, an image, which has a concrete form with a specific nature.”299 

“Forms exist as such (structural or actual variant) systems, but they only acquire 
meaning while responding to functional criteria (norms) related to performances; forms 
are brought into existence in a man-controlled process, governed by rules. A concept 
is always of a formal, a functional and of a procedural nature.”300 

There is not a specific time or order for the designer to generate concepts. Often, they 
emerge unexpectedly in the designer’s mind; reflecting his sensible reaction towards his 
design environment. It can react from the involved actors, the building, the building’s 
environment, the program of requirements, etc. Everything and/or everyone surrounding the 
designer during his design process can contribute for the development of new concepts or 
reformulation of old concepts.  

 
description representation 

formal  library of images (drawings, pictures, schematic representations) representing the 
quality of the concept  

functional form of norms, rules or criteria to be fulfilled in order to achieve a desired 
performance (program of requirements) 

procedural instructions to be followed in order to achieve a certain quality (decision making 
procedure, a strategy, a method, or even an algorithm 

Table 138 – The concept nature301 

Concepts can be rather subjective, irrational and/or unreasonable. Thus, it is up to the 
designer to register those promising concepts as soon as they emerge, and use them during 
the conceptual design as starting points. On the other hand, concepts can also be objective, 
rational and reasonable. Therefore, the designer has to be very alert to filter the feasible 
concepts from the unfeasible ones. After all, he is dealing with a building hat requires 
rehabilitation, where individuals will live, work, leisure, etc. It is not a sculpture or art 
installation, where all concepts can become reality. 

Habraken and Bax (1993) have defined notions of type and structure in the field of 
architecture, providing useful tools of design theory to support the architectural design 
process. They considered that a concept had always a formal, functional and/or procedural 
nature (vide Table 138). 

Hence, subjective or objective, concepts are inspiring and fundamental for the design 
process. And, in fact, its quality, feasibility and/or adequacy degree will totally depend on the 
designers and respective process of moving their concepts from the liberated ideal world into 
the controlled real world. It is not easy, but that is why it is so challenging. 
                                                                 
299 Bax, M. F. T. & Trum, H. M. G. J. (1993) A Taxonomy of Concepts in Architecture, in Beheshti, M.R., Zreik, K. 
(Eds.) Advanced Technologies, Amsterdam: Elseviers Science Publishers B. V., p. 53  
300 Ibidem, p. 54  
301 Ibidem 
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4.4.4.2 4PD – PRELIMINARY DESIGN 
THE CHANGEABLE DEVELOPMENTS 

“Because preliminary design can move rapidly beyond the first conceptual stages, it is 
advantageous to involve a multidisciplinary team as early as possible to exchange 
ideas, analyse design schemes, and coordinate the entire project in an open and 
efficient manner.”302 

When reaching the preliminary design, the designer enters in the sub-stage of 
changeable developments. He is now totally aware of the condition and significance of both 
building and environment. He has surveyed such results together with the aims identified 
among the involved actors and he has his own concepts and aims ready to be explored. 
Therefore, the designer is completely prepared to start simulating the new existence. 

Many designers start with the preliminary design already during the analysis. Probably, 
that can be due to time limitations imposed by the involved actors; however, without a clear 
methodology they tend to mixture accurate information with individual assumptions. 
Consequently, what could be a technical and impartial assessment of the building (pre-design 
stage), becomes subjective and influenced by their concepts and ideas for the building’s new 
existence. Thus, it actually works in the inverse way as it should; because then, 
tendentiously, the areas which he is planning to subtract are considered of very low 
significance and condition and the areas which he is willing to maintain are then the ones with 
high significance and condition. 

It is undeniable that such unstructured design process requires less time than the one 
that is being defined in this research; however it can be very dangerous for the designer’s 
professional reputation. As in the casino, he might be lucky and develop adequate solutions, 
but he has a higher probability of developing totally inadequate and unsuitable solutions. The 
designer can be deciding to subtract areas of high significance as well as high condition, 
when he could have identified the areas of low significance and condition to locate more 
replacements and/or additions. 

Consequently, manufactured resources tend to be wasted, and together with them 
their inherent cultural values are also suppressed from our current and future societies. For 
such reason, the preliminary design, in this design process, aims for the lifespan 
consciousness; regarding the building’s past, present and future.303  

Briefly, the past is considered when the designer plans and considers, within his 
design developments, to reduce the percentage of subtractions and increase the percentage 
of remainings, as much as possible. Also, the subtractions should be re-introduced into the 
building process, as will be further explained. Consequently, both natural and built heritage 
are preserved for future generations. 

Then, the present is considered when the designer plans the improvements of the 
building and environment, directly considering its impact on the pre-existing significance and 
condition (e.g. energetic efficiency). He also tries to reach with the proposed new existence, 
the necessary levels of comfort and economy, for a safe, healthy and comfortable 
contemporary life. 
                                                                 
302 Beard, J. L. et al. (2001) Design-Build: Planning through development, New York: McGraw-Hill Professional, p. 
163 
303 Pereira Roders, A. et al. (2006) A tool for architects, in Amaratunga, D. et al. (2006) Proceedings of the 6th 
International Postgraduate Research Conference in the Built and Human Environment, Delft: Technische Universiteit 
Delft and University of Salford, p. 422-433 
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The designer can simulate wise solutions for the combination of the remainings and 
the additions, in order to achieve a new existence in harmony with its environment. However, 
he must be aware that such ’present’ improvements can bring much destruction to the 
building. Within lifespan rehabilitation, the designer does not need to annihilate the past, in 
order to reach the future. A respectful dialogue can emerge, giving voice to all different times 
and styles.  

Finally, the future is considered when the designer plans the additions in the new 
existence, based on the effective compatibility between the characteristics of the remainings 
and the additions. Also, whenever necessary, the designer should design solutions for the 
re-introduction of the subtracted elements into the new existence, as part of the additions. 

Before going on with the preliminary design and respective sub-stages, two important 
models need to be referenced and explained. The first model is the Integral Chain 
Management (ICM) defined by Crowther (2000) to minimize the construction and demolition 
waste (C&DW). However, if defined for new constructions, this research believes that it is 
also applicable for rehabilitation interventions, even if adaptation is required (vide Figure 69). 

 

 
Figure 67 – The four scenarios for materials reuse in the built environment (Crowther, 2000) 

Accordingly, with the ICM integrated in the building sector, all building materials must 
be kept in their own life cycle and degradation of materials must be limited. To achieve this 
goal, Crowther defined “four scenarios for materials reuse in the built environment.”304 They 
are respectively, the relocation of whole building, the reuse of components, the reprocessing 
of materials and the recycling of materials (vide Figure 67). 

 

                                                                 
304 Crowther, P. (2000) Building Deconstruction in Australia, In Kibert, C. & Chini, A., Eds. (2000) Proceedings CIB 
Task Group 39 - Deconstruction, annual meeting, CIB Report No. 252, United Kingdom: Watford, available at: 
http://eprints.qut.edu.au/archive/00002883/01/Crowther-TG39-2000.PDF (accessed on 10-07-2006) 
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“This figure also describes their viable placement within the building process: the 
process from extraction of natural resources till waste for dumping, through processing 
into materials, manufacture into components, and assembly into buildings, building 
use, and disassembly. To keep all materials within the built environment, they should 
go from the disassembly stage back to one of the other stages.”305 

In such model, relocation and reuse are preferable to reprocessing and recycling, as 
the building substance only goes one or two steps backwards in the building process, and the 
waste of resources and energy required to transform it, is considerably low. 

The second model is the Waste reduction model for renovation projects defined by 
Erkelens (2002). Also considering renovation (synonym of rehabilitation) as a potential motor 
of waste reduction, Erkelens has developed a model for rehabilitation designs, where the 
reuse (A; B) and re-introduction of recycled materials (C), as well as renewable materials 
could be promoted (vide Figure 68). Accordingly, during the rehabilitation design there would 
be materials subtracted which could still be recycled (C), but others that would be sent to 
incineration or landfill. 

 
Figure 68 – The waste reduction model for renovation projects306 

“For all these phases [construction, maintenance, rehabilitation and demolition], 
resources (building materials, energy, etc.) are needed. With respect to the use of 
resources, extreme sustainability of buildings means that the environmental impact is 
as low as possible, or better still, zero. Ideally, the combination of resources should 
have zero impact on the environment, focusing on the best quality and healthy 
environment.”307  

When dealing with rehabilitation, the designer has to deal with a pre-existence and 
develop a new existence. This also means that ICM can be achieved, when keeping both 
subtractions and remainings within the built environment. 

 

                                                                 
305 Meer, S. et al. (2006) Minimizing C&D waste through rehabilitation, in Pronk, A. et al. (2006) Adaptables, vol. 1, 
Eindhoven: Technische Universiteit Eindhoven 
306 Erkelens, P. (2002) More building with less resources, in Erkelens, P. et al. (2002) Beyond Sustainable Building: 
balancing between best-practice and utopian concepts, Eindhoven: Technische Universiteit Eindhoven, p. 72 
307 Ibidem, p. 70 
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The subtractions should be re-integrated in the building process of the rehabilitated 
building, or even of another building (new or existent). Not only the subtractions, but also the 
additions should be controlled in such design developments. 

Beyond the two models (Crowther, 2000 and Erkelens, 2002) this research has also 
studied the five levels of the Lansink Ladder, developed by Lansink (1979); and the Delft 
Ladder and its ten levels, developed by Hendriks (2000). Both of them start at level one, with 
the action of lower impact on the environment – prevention – and end, with the action of 
higher impact on the environment – landfill (vide Table 139). 

 
levels the ladder van Lansink the Delft ladder 

level 1 prevention prevention 
level 2 material reuse object renovation 
level 3 useful application element re-use 
level 4 incineration with energy recovery material re-use 
level 5 landfill useful application 
level 6 - immobilisation with useful application 
level 7 - immobilisation 
level 8 - incineration with energy recovery 
level 9 - incineration 
level 10 - landfill 

Table 139 – The levels within the ladder van Lansink308 and the Delft ladder309 

The Eindhoven Ladder was created with the aim of bringing the ICM and its inherent 
lifespan consciousness into rehabilitation design developments (vide Table 140). Composed 
by five levels, the Eindhoven ladder starts, inversely to the other referenced ladders, with the 
actions of higher impact – waste – and ends with the actions of lower impact on the 
environment – reduce. 

Intentionally the higher impact level was denominated as level zero, which in 
rehabilitation designs aiming for lifespan consciousness, should only be considered, when the 
materials have totally surpassed their durability and can no longer fulfil any other purpose. 
Due to the fact, that level zero removes the subtractions out of the built environment range, 
the designer should try as much as possible to keep his design decisions between the level 
one and five. 

Perceived as a ladder, level zero is then considered as the first step, the easiest and 
most commonly applied one, but simultaneously the worst environmental option regarding 
waste management and the preservation of natural and built heritage. 

 
 
 
 

                                                                 
308 Lansink A. (1979), Report of parliamentary debates 1979-1980; The Hague: SDU, in Dorsthorst, B.J.H. & 
Kowalczyk, T. (2001) Re-use of apartment buildings: a case study, in Proceedings of the CIB Publication 266, Task 
Group 39 – Deconstruction Meeting CIB World Building Congress, New Zealand: CIB World Building Congress, p. 58 
309 Hendriks, Ch. F. (2000) Nationaal congres Bouw- en Sloopafval, kwaliteit in de keten, Roterdam: Nederlands 
studiecentrum (Dutch), in Hendriks, Ch. F. & Dorsthorst, B.J.H. (2001) Re-use of construction at different levels: 
constructions, element or material, New Zealand: CIB World Building Congress 
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levels the Eindhoven ladder 
level 0 waste for incineration with energy recovery / incineration / landfill 
level 1 up / re / down-cycle materials 
level 2 up / re / down-process elements 
level 3 relocation of components / forms 
level 4 reuse remainings: forms / components / materials 
level 5 reduce additions / subtractions: forms / components / materials 

Table 140 – The levels within the Eindhoven ladder310 

Then, comes level one and the up / re / down-cycle of materials; which is quite 
frequent to identify in countries where recycling of materials is already part of the waste 
management system for a long time, e.g. The Netherlands. The same thing cannot be said 
about Portugal that mostly has its waste management based on incineration and landfill (level 
zero). 

Level two encloses already the up / re / down-cycle of elements, with less energy 
consumption necessary for the transformation of the components into elements, with high 
significance and/or condition. Such elements can be just sent to the building industry or even 
be creatively introduced again in a new component designed specifically for such 
rehabilitation. 

Level three encloses the relocation of components and/or forms, with almost no 
energy consumption except for the one required to extract them from the pre-existence. Also, 
in this case, as the designer is reusing the same forms and/or components, it is not 
necessary to use new materials. 

Level four encloses the reuse of remainings, and their respective forms, components 
and materials. In such case no energy consumption is necessary, as no existing forms, 
components and materials are subtracted from the pre-existence. Depending on their 
condition, they might require some small intervention, e.g. arrest decay, reinforce, etc.  

On the top of the ladder, level five can be perceived by some designers, as the highest 
and the ‘unreachable’ degree; but in fact, it is the best environmental option. There is a very 
suitable statement, quoting Mies van der Rohe’s famous: “Less is more”. This means, in fact, 
that the less the designer subtracts and adds to the building, the better it is. It is not an easy 
challenge, especially in rehabilitations which require considerable changes. 

The designer should simulate best-value solutions that are lifespan conscious and that 
do reduce the percentage of forms, components and materials wasted in design 
development, as well as reduce the percentage of natural resources used in the additions. 
With creativity, the designer can develop new and innovative ways of reusing; relocating, 
reprocessing and recycling the pre-existence initially intended to be wasted 

Figure 69 illustrates the ICM method integrated in the rehabilitation design stage, and 
how easily it can be related to the three parallel realities: subtractions, remainings and 
additions. The designer should not over-consider one parallel reality over the others. They 
should, all three, be treated with equal importance, and respectively, with the necessary 
technical knowledge. 

 

                                                                 
310 Meer, S. et al. (2006) Minimizing C&D waste through rehabilitation, in Pronk, A. et al. (2006) Adaptables, vol. 1, 
Eindhoven: Technische Universiteit Eindhoven 
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Figure 69 – The ICM method integrated in the rehabilitation design stage 

In Portugal, for example, designers involved in rehabilitation designs are already used 
to develop “reds and yellows” drawings; where yellow regards the subtractions, black regards 
the remainings and red regards the additions. However, most often the design developments 
are further developed in “cleaned” drawings, where remainings and additions appear 
undistinguished. 

Within the preliminary design, the designer is advised to really reflect about what he 
draws in yellow, black and red. He is also advised to go beyond the three standard layers and 
introduce one more layer, of colour blue, representative of all substances, which were 
subtracted and somehow reintroduced again as additions. 

The blue was chosen to establish a standard procedure. The designer would use the 
primary three colours (blue, red and yellow) to clarify his design developments. This would 
not impose colour drawings, because in black and white copies, the same blue would get 
middle grey, in between the dark grey resulting from the red, and the light grey resulting from 
the yellow. In the following Chapters such activities will be better explained. 
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4.4.4.2.1 THE SUBTRACTIONS [–] 
“Subtraction is the mathematical computation of taking away, or deducting, an amount 
from a given number. Subtraction is the opposite of addition. The original or top 
number is the minuend, the amount we are subtracting from the original number is the 
subtrahend, and the answer is the remainder, or difference. The ′–′ symbol represents 
subtractions and is called minus sign.”311 

As earlier defined (vide Figure 61), the subtractions are all components, elements and 
materials, planned to be subtracted from the pre-existence, by the designer, during the 
preliminary design developments. Before determining and simulating any subtraction, the 
designer should first consider if it is really necessary. After verifying its necessity, the 
designer should also determine its destiny, clearly dependent on the significance and 
condition assessment results, revealed during the pre-design stage. 

Similar to earlier parameters, there are two categories of subtractions: the primary and 
the secondary subtractions. The primary subtractions (PQ) are the subtractions simulated 
for the building being target of rehabilitation, and respectively, the secondary subtractions 
(SQ) regard the ones determined for secondary buildings, when comparable in their 
subtractive categories. For making reference or register secondary subtractions, the designer 
only needs to change the reference code, from PQ to SQ. 

Table 141 describes the primary subtractions. They are respectively, waste for landfill 
(PQ1), waste for incineration (PQ2), waste for incineration with energy recovery (PQ3), up / re 
/ down cycle materials (PQ4), up / re / down process elements (PQ5), relocate components 
(PQ6) and relocate forms (PQ7). PQ9 regards the primary subtractions not earlier mentioned. 

 DESIGN [DECREASE] WASTE, LANDFILL 4PD│PQ1 

“Landfill means a waste disposal site for the deposit of the waste onto or into land (i.e. 
underground) including: internal waste disposal sites (i.e. landfill where a producer of 
waste is carrying out its own waste disposal at the place of production), and a 
permanent site (i.e. more than one year) which is used for temporary storage of 
waste.”312 

“The last step, landfill, is forbidden in The Netherlands for all reusable construction and 
demolition wastes. This landfill ban started in 1996. So only the materials that cannot 
be re-used can be dumped on a landfill. So there is only a very little amount of waste 
from these buildings that will end up on a landfill, except all the asbestos. This material 
is dismantled separately and dumped (special controlled) on landfills.”313 

 

                                                                 
311 Brechner, R. A. (2006) Contemporary Mathematics for business and consumers, Ohio: Thomson South-Western, 
p. 9 
312 EC (1999) Council Directive 1999/31/EC, in Official Journal of the European Communities, Brussels: European 
Commission, p. 4, available at: http://europa.eu.int/eur-lex/pri/en/oj/dat/1999/l_182/l_18219990716en00010019.pdf 
(accessed on 09-07-2006)  
313 Dorsthorst, B.J.H. & Kowalczyk, T. (2001) Re-use of apartment buildings: a case study, in Proceedings of the CIB 
Publication 266, Task Group 39 – Deconstruction Meeting CIB World Building Congress, New Zealand: CIB World 
Building Congress, p. 59 



Structuring the design stage / Simulation 

285 

    code description   

4PD│PQ1 waste, landfill  

4PD│PQ2 waste, incineration  - waste, 
landfill 

waste, 
incineration  

4PD│PQ3 waste, incineration with e. r.  

4PD│PQ4 up / re / down cycle materials  

4PD│PQ5 up / re / down process 
elements 

 relocate, 
forms 

(OTHER) 
PRIMARY 

SUB-
TRACTIONS 

waste, 
incineration 

with e. r. 
4PD│PQ6 relocate, components   

4PD│PQ7 relocate, forms  

4PD│PQ8 -  

 

relocate, 
components 

up / re / down 
process 
elements 

up / re / 
down cycle 
materials 

4PD│PQ9 other primary subtractions  
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Y 
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Table 141 – The primary subtractions 

The designer should aim for zero waste, within this design process. He should be 
aware that all subtractions unplanned in his design developments are probably going to be 
sent to landfill. When there are forms, components and materials, which due to their very low 
condition can no longer be used for any other purposes, e.g. hazardous, then the designer 
really needs to see, depending on the country, how the construction and demolition waste 
(C&DW) is managed. Especially, in countries, such as Portugal, the designer should be 
aware that very few companies recycle C&DW. Therefore, whenever the condition of the 
materials is higher than reasonable, instead of choosing for this design solution – waste, 
landfill – the designer should aim directly higher categories, targeting as much as possible for 
design solutions enclosing the reprocess and relocation of forms and components. 

 DESIGN [DECREASE] WASTE, INCINERATION 4PD│PQ2 

“Incinerators are an unsustainable and obsolete method for dealing with waste. As 
global opposition to incineration continues to grow, innovative philosophies and 
practices for sustainable management of discards are being developed and adopted 
around the world.”314 

“The next steps, incineration with or without energy recovery, can be used for the 
wood and the insulation materials. It is difficult to re-use these materials at another 
level because of the contamination and the (small) amounts.”315 

                                                                 
314 Tangri, N. (2003) Waste incineration: A Dying Technology, Philippines: Global Alliance for Incinerator Alternatives 
(GAIA), p. 1 
315 Dorsthorst, B.J.H. & Kowalczyk, T. (2001) Re-use of apartment buildings: a case study, in Proceedings of the CIB 
Publication 266, Task Group 39 – Deconstruction Meeting CIB World Building Congress, New Zealand: CIB World 
Building Congress, p. 59 
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Incineration is the controlled method of waste disposal by burning, at considerable high 
temperatures. When incinerating, materials are converted into gaseous emissions and 
residual ash. Waste can be reduced till “ten percent of its original volume and twenty-five 
percent of its original weight”. 316  Such disposing of waste has negative impact on the 
environment, and needs to be prevented as well as limited (e.g. emissions into air, soil, water, 
etc). 

Similar to the previous and the following guideline, incineration is part of the level zero, 
within the Eindhoven ladder. Therefore, the designer should be very careful and only consider 
such design solution, when there is no other option. When designing for wasting, and as 
referenced earlier, the choice between landfill and incineration will mostly depend on how 
C&DW is managed, in the country where the building is located. 

 DESIGN [DECREASE] WASTE, INCINERATION WITH E. R. 4PD│PQ3 

“Energy from Waste (EfW) plants would reduce fossil fuel usage. Every 1,000 MW of 
power generated by EfW plant, cuts carbon emissions by 1 million tonnes. For every 
100,000 tonnes of waste incinerated it produces 7 MW of Power. Once the waste has 
been burned and the energy extracted for beneficial use, much of the residue can also 
be recycled. Metals can be reused and the ash utilised to produce construction 
materials and materials for use in the chemical industries.”317 

“Alternative waste management methods such as composting and incineration with 
energy recovery can, for certain fractions and under certain conditions, be comparable 
to recycling from an environmental point of view.”318 

Incineration with energy recovery (e. r.) is encouraged by the European Commission, 
together with the recycling methods, for specific package materials in specific conditions, 
where energy recovery might be considered preferable for environmental as well as cost-
benefit reasons (e.g. plastics and paper/cardboard). Not all materials can be recycled and 
that is why incineration with energy recovery is also a possibility. 

In countries, where incineration is not taken forward, designers should really make the 
effort to simulate their design solutions, planning for the intended subtractions the ability to 
become reprocessed and/or relocated in the same building or in another building. 

On the other hand, in countries where incineration is installed, designers should also 
not rely on such a facility. After all, the energy recovered from waste, is not higher than the 
energy spent for the building construction, nor for the manufacture of a similar form, 
component and/or material in case the designer is planning to introduce a similar new form, 
component and/or material. 

                                                                 
316 Unknown author (2004) Incineration with energy recovery, in Land regeneration network: Geoenvironmental 
Research Centre, Wales: Cardiff University, available at: 
http://www.grc.cf.ac.uk/lrn/resources/waste/management/recovery/incineration.php (accessed on 09-07-2006) 
317 Ibidem 
318 EC (2001) COM (201) 729 final, amending Directive 94/62/EC on packaging and packaging waste, Brussels: 
Commission of the European Communities,  p. 12, available at: http://europa.eu.int/eur-
lex/en/com/pdf/2001/com2001_0729en01.pdf (accessed on 09-07-2006) 



Structuring the design stage / Simulation 

287 

 
Figure 70 – A landfill compaction vehicle in operation319 

Figure 71 – An Incineration plant320 

 DESIGN [DECREASE] UP / RE / DOWN CYCLE MATERIALS 4PD│PQ4 

“The final scenario, recycling of resources to make new materials, will involve used 
materials being used as a substitute for natural resources in the production of 
manufactured materials. One of the most common current examples of this is the 
crushing of reinforced concrete to make aggregate that is used for road base. While 
this scenario does reduce the solid waste stream, other environmental issues may 
actually not be so positive. While the natural resource use and waste disposal 
problems are alleviated, the total energy use, and the resultant pollution, may actually 
be greater than if new resources were used.”321 

Recycling is the process described in level two of the Eindhoven Ladder, where 
subtracted materials can be re-manufactured and re-used again as ‘raw material’ in the 
manufacture of new elements. The designer can easily verify if the subtractions enclose 
recyclable materials (vide Figure 72). There are three possible methods: up-cycling, recycling 
and down-cycling.322 

Up-cycling turns a low-grade into a high-grade material, e.g. timber into wall-panelling. 
Recycling converts the materials into a material of similar function, e.g. scrap steel into new 
steel bars. Inversely, down-cycling: turns a high-grade into a low-grade material, e.g. concrete 
slab into coarse aggregate. Depending on the country, recycled materials might end up being 
disposed with other non-recycled C&DW or stored in warehouses waiting for potential use. 
But, when that does not happen, the designer can contribute to the reduction of C&DW in 
landfill and/or incineration facilities, as well as, to the conservation of energy and resources, 
when simulating the up / re / down cycling of the subtracted materials, even if additional 
energy is still going to be spent on manufacturing the materials. 

                                                                 
319 Unknown author (2006) Landfill Compactor,  Wikipedia: The Free Encyclopedia, available at: 
http://en.wikipedia.org/wiki/Image:Landfill_compactor.jpg (accessed on 10-07-2006) 
320 Unknown author (2004) An incineration plant, Krems: A TEC Production & Services GmbH, available at: 
www.atec-ltd.com/Industries/ Incineration_Plants/ (accessed on 10-07-2006) 
321 Crowther, P. (2001) Developing an Inclusive Model for Design for Deconstruction,  in Chini, A. (2001) Proceedings 
CIB Task Group 39 - Deconstruction, Annual Meeting, Task Group 39 –CIB Publication 266, New Zealand: CIB 
World Building Congress, p. 18, available at: http://eprints.qut.edu.au/archive/00002884/01/Crowther-TG39-
2001.PDF(assessed in 11-07-2006) 
322 Jesus, A. 2005, Green Architrends; Demolition or deconstruction?, Philippines: Philippine Daily Inquirer 
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 DESIGN [DECREASE] UP / RE / DOWN PROCESS ELEMENTS 4PD│PQ5 

“A good example of this is the re-milling of timber. In most parts of the world that use 
timber as a building material there is a strong vernacular tradition of constructing 
buildings so that members may be removed and reused or re-processed into smaller 
members. Even today we still see the reuse of old timber in this way. As well as the 
waste disposal advantages of the recycling scenario, this reprocessing also reduce the 
energy required for material processing.” 323 

The reprocessing of elements, level three of the Eindhoven Ladder, involves 
reconfiguration of existing elements or systems to restore its condition to “as good as new”.324 
Similar to recycling, it can also be distinguished as: down-processing, reprocessing and up-
processing. Respectively, the quality of the remanufactured product can retreat, meet, or 
surpass the tolerances and capabilities of a new product. The designer should as much as 
possible simulate the up / re / down process of elements, in his design developments. 

 

 
Figure 72 – Direct separation on construction site “waste separation islands” 325 

Figure 73 – The Town Hall, in Utrecht – The Netherlands 

In the rehabilitation design of the Town Hall, in Utrecht, between 1997 and 2000, the 
architect Enric Miralles has created, within his design developments, a solution in counting 
with the addition of some subtracted elements. Old limestone frameworks of the demolished 
Registry Block were reprocessed and used as architectural elements in the façade (vide 
Figure 73).326 

 

                                                                 
323 Crowther, P. (2001) Developing an Inclusive Model for Design for Deconstruction,  in Chini, A. (2001) Proceedings 
CIB Task Group 39 - Deconstruction, Annual Meeting, Task Group 39 –CIB Publication 266, New Zealand: CIB 
World Building Congress, p. 18, available at: http://eprints.qut.edu.au/archive/00002884/01/Crowther-TG39-
2001.PDF (assessed in 11-07-2006) 
324 Durmisevic, E. (2002) Design aspects of decomposable building structures, Conference proceedings of TG 39 
Cnference 2002, Germany 
325 Pladerer, C. (2006) Towards Sustainable Plastic Construction and Demolition Waste Management in Europe, in 
APPRICOD European Workshop, Brussels: APPRICOD 
326 Jamar, J. (2000) The town hall of Utrecht, Utrecht: Uitgeverij Matrijs; in Hendriks, Ch. F. & Dorsthorst, B.J.H. 
(2001) Re-use of construction at different levels: constructions, element or material, New Zealand: CIB World 
Building Congress 
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 DESIGN [DECREASE] RELOCATION OF COMPONENTS 4PD│PQ6 

“Older buildings are often more “re-usable” than we think, with a significant amount of 
high-quality and durable components that can be identified in a reclamation audit for 
either reuse, reclamation or recycling. It is important to consider the amount of 
embodied energy tied up in each disposal option, and decide which option preserves 
the greatest amount of resource and embodied energy for the least energy cost.”327 

When simulating the relocation of the subtracted components parallel to its decision of 
being subtracted, the designer will be prolonging its lifecycle and enabling the possibility of 
the components being used in the same building and/or in other buildings. The relocation of 
components, together with the relocation of forms is the level three of the Eindhoven Ladder. 
Compared to the earlier design strategies, recycling and reprocessing, the relocation of forms 
can reduce or avoid embodied energy. However, it still requires energy for the dismantling 
and transportation of components. 

In Portugal the architects Victor Mestre and Sofia Aleixo realised the rehabilitation of 
the Carlos Relvas Photographic Studio, in Golegã, between 2000 and 2004. They chose to 
remove some elements of the previous intervention, in order to restore the coherence of the 
original photographic studio. So, the building was partly dismantled, and those components 
which were not relocated in the design, were sent to a special archive. An example of 
relocation of components in their design developments can be found in the roof tiles which 
were dismantled from the Photographic Studio and were relocated on the roof of the added 
building.328 

 DESIGN [DECREASE] RELOCATION OF FORMS 4PD│PQ7 

“Throughout history there have been many cases of buildings designed for 
deconstruction, either to allow for material reuse or for whole building relocation. From 
primitive huts to the Crystal Palace, and from traditional Japanese timber building to 
the schemes of Archigram and the Metabolists, there are valuable lessons in design 
for deconstruction.”329 

“The first scenario is that of relocation or reuse of an entire building. This may occur 
where a building is needed for a limited time period but can later be reused elsewhere 
for the same or similar purpose.”330  

The designer can simulate the subtractions, and enable the possibility for relocation of 
forms, which can go from the scale of relocating more than two components assembled, 
shaping a specific form within the building (e.g. an office cluster within an office building), till 
the scale where the entire building can be relocated into another environment. 

                                                                 
327 Morgan, C. & Stevenson, F. (2005) Design for deconstruction: SEDA Design Guidelines for Scotland, n.1, Scottish 
Ecological Design Association (SEDA),p. 33, available at: http://www.seda2.org/dfd/dfd.pdf (accessed on 12-07-
2006) 
328 Neves, J.M. (2004) Victor Mestre, Sofia Aleixo – Restoration of time, Casal de Cambra: Caleidoscópio 
329 Crowther, P. (2001) Developing an Inclusive Model for Design for Deconstruction,  in Chini, A. (2001) Proceedings 
CIB Task Group 39 - Deconstruction, Annual Meeting, Task Group 39 –CIB Publication 266, New Zealand: CIB 
World Building Congress, p. 18, available at: http://eprints.qut.edu.au/archive/00002884/01/Crowther-TG39-
2001.PDF (assessed in 11-07-2006) 
330 Ibidem 
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Such situations are quite extreme and uncommon. However, there are cases where 
this might be the best design solution, e.g. in order to prevent it from being demolished or 
simply collapse (building located in a crumbling ravine). 

 

 
Figure 74 - The Carlos Relvas Photographic Studio, in Golegã - Portugal 

Figure 75 – A Polynorm house, in Eindhoven – The Netherlands 

The Polynorm houses (1950), The Netherlands, were built with an industrial 
manufactured system based on structural steelwork (the polynorm system) in the district 
Strijp, in Eindhoven. The 212 houses were dismantled at the end of 2005 and two of these 
houses were relocated and rebuilt on the campus of the Eindhoven University of 
Technology.331 

 DESIGN [DECREASE] OTHER SUBTRACTIONS 4PD│PQ9 

Similar to other parameters, the primary subtractions regard all other categories of 
subtractions, which the designer considers fundamental, but that somehow were not 
referenced earlier in this research. It can also enclose a combination of the earlier mentioned 
categories. 

For example, the designer could subtract a component in order to be relocated, and 
simultaneously had also subtracted other similar materials to be recycled. Then, the recycled 
material could somehow consolidate or fill in the lacunas produced in the component during 
its extraction. The component, after being restored, could either return to the building in 
another position; or be relocated in another building. 

4.4.4.2.2 THE REMAININGS [=] 
“[Remaining, remainder or difference] Being what remains, especially after a part has 
been removed.”332 

 

                                                                 
331 Timmermans, G. (2005) De Polynormwoning, in Bouwpers 10, Eindhoven: Technische Universiteit Eindhoven 
332 American Heritage Dictionary Editors (1995) Remaining, in Roget’s II: The New Thesaurus, 3rd ed., Boston: 
Houghton Mifflin Company, available at: http://www.bartleby.com/62/85/R1258500.html (accessed on 09-07-2006) 
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    code description   

4PD│PV1 upgrade  

4PD│PV2 reinforcement / strengthening  reuse upgrade 
reinforce-

ment / 
strengthe-

ning 4PD│PV3 consolidation  

4PD│PV4 coating  

4PD│PV5 repair / correction  cleaning 
(OTHER ) 
PRIMARY 

REMAININGS 
conso-
lidation 

4PD│PV6 decay arrest / removal   

4PD│PV7 cleaning  

4PD│PV8 reuse  

 

decay 
arrest / removal 

repair / 
correction coating 

4PD│PV9 other primary remainings  
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Table 142 – The primary remainings 

As earlier defined (vide Figure 61), the remainings are all components, elements and 
materials, planned to be maintained from the pre-existence, by the designer, during the 
preliminary design developments. When determining and simulating any maintenance 
operation for the remainings, the designer should work based on the significance and 
condition assessment results, revealed during the pre-design stage. 

Similar to earlier parameters, there are two categories of remainings: the primary and 
the secondary remainings. The primary remainings (PV) are the remainings simulated for 
the building being target of rehabilitation, and respectively, the secondary remainings (SV) 
regard the ones determined for future use in secondary buildings, when comparable in their 
remaining categories. Table 142 describes the primary remainings and for making reference 
or register secondary remainings, the designer only needs to change the reference code, 
from PV to SV. 

The remaining materials, components and forms are officially being reused, as 
theorized earlier in the level four of the Eindhoven ladder. The primary remainings will be 
further explained in the following guidelines. They have inherent three primary aims, which 
are respectively improve, restore and maintain. 

The primary remainings which aim for improvement are upgrade (PV1), reinforcement 
and/or strengthening (PV2) and consolidation (PV3). The ones which aim for restoration are 
coating (PV4) and repair and/or correction (PV5). The other primary remainings, which aim 
for maintenance, are decay arrest and/or removal (PV6), cleaning (PV7) and reuse (PV8). 
PV9 regards the primary remainings not earlier mentioned. 

There are several research institutes dedicated to the universe of the building 
pathology, with multidisciplinary teams of architects; building, structural, chemical engineers, 
etc.; e.g. LNEC, in Portugal and TNO, in The Netherlands (vide Table 158). Based on their 
studies and/or even their consultancy, the designer can establish with accuracy the level of 
intervention necessary for each component and material. 
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In addition, there are also private engineering companies who provide expertise 
consultancy. Pathology experts can accurately advise the designer not only in the pre-design 
stage and on the identification of the inherent anomalies, but also now, in the design stage 
when designing and establishing the adequate technique, for the different remaining 
categories. 

As earlier explained, when the designer simulates as much remainings as possible, he 
might be feeling that he is not developing a good design, but as long as he reaches all the 
aims with the minimum resources, it will be a very big achievement. For example, it is 
unnecessary neither to design the reinforcement of a concrete structure which is still in very 
high condition; nor to design cleaning works, where the material in question was assessed in 
very low condition and will possibly be subtracted. 

By keeping the building’s forms, components and materials in the building and/or its 
environment, the designer will be designing more environmentally beneficial than when 
considering many subtractions and additions, even if such additions are environmentally 
friendly. The designer should not forget that by reusing he will hardly spend energy and 
resources. 

However, even in very low condition, there might be cases where specific components 
and materials might require exceptional treatment and/or work, due to their high significance. 
However, if they would be of low significance, the same components and materials would be, 
most certainly, be designed to be subtracted. 

 DESIGN [IMPROVE] UPGRADE 4PD│PV1 

“[Upgrade] Enhancing the performance characteristics of a building’s major elements, 
components and/or services.”333 

The designer can simulate upgrades, whenever he has verified, in the earlier condition 
assessment (pre-design), that the building or specific parts of it (forms, components and 
materials) are requiring such improvements. 

Regarding upgrades, every building form, component or material can require such 
intervention, but normally, upgrade is more associated with the services and specific technical 
performances. Based on the condition assessment, the designer can easily verify where very 
small interventions might make all the difference in the building performance. 

However, when this upgrade requires many additions, it should no longer be 
considered as a remainings-oriented intervention. For such category, remainings should be 
the large majority and the additions, just some very small elements or materials which already 
in their small scale contribute considerably to its effective upgrade, just as reinforcement 
and/or strengthening. 

 DESIGN [IMPROVE] REINFORCEMENT / STRENGTHENING 4PD│PV2 

“[Reinforcement] Small amounts of a strong material (steel bars, fibres) added to a 
weaker material (concrete, bitumen, plastics), usually during manufacture, giving a 
composite.”334 

                                                                 
333 Douglas, J. (2006) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 592 
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“Dealing with strengthening measures to buildings is complex work. In most cases it is 
likely to necessitate the expertise of a structural engineer to design the required 
measures. However, it is important for other construction professionals such as 
architects, building surveyors and construction managers to understand when 
strengthening may be required and what measures are available.”335 

The designer can simulate reinforcements and/or strengthening, whenever he has 
verified, in the earlier condition assessment (pre-design), that the building or specific parts of 
it (forms, components and materials) are requiring such improvements. Normally, 
reinforcement and/or strengthening are designed for structural components, aiming to 
improve the load bearing capacity of the building. 

Therefore, prior to continue with the project, the designer should work together with a 
structural engineer and verify if his aims are feasible or if instead another solution needs to be 
created. The pre-existence might not be sufficiently prepared for embracing the modern 
requirements aimed for the new existence, without a proper reinforcement and/or 
strengthening of the structure, enabling the building of higher load bearing capacity. 

Such insufficiency might be related to several aspects. Douglas (2006) has mentioned 
the compensation for fire and/or explosion damage, for the demands of the new existence, for 
original design deficiencies, for construction deficiencies, etc. But, especially for seismic 
countries, the ability to stand during earthquakes and serve as shelter to its users should also 
be a strong motivation to design the reinforcement and/or strengthening of the structure. 

 DESIGN [IMPROVE] CONSOLIDATION 4PD│PV3 

“[Consolidation] The improvement of performance of an active structure, erasing 
deformability and cracking or inadequate vibrations.”336 

 “[Consolidation] Basic adaptation and maintenance works to ensure a building’s 
ongoing beneficial use.”337 

There are components and materials which, due to its characteristics and exposure to 
its environment, present serious anomalies that put into risk not only its stability and/or 
integrity, but also the safety, health and comfort of the users and visitors of the building. 
There are several treatments of consolidation, ones more intrusive than others (e.g. 
injections, nailing, etc), and special products and consolidation treatments studied and tested 
by experts, however the designer should always try to introduce as less as possible, in order 
to not take away the character he was willing to maintain. 

The designer can verify his assumptions and search for technical support in referenced 
literature as well as with field experts. The designer should not choose products or 
consolidation treatments which are unknown in the expertise market. They might work, but 
they might also bring serious implications for the component, the designer had planned to 
maintain. Also an important issue to recommend within design developments is the removal 
of the loose and/or disintegrated material, so that the base for the consolidation product is 
clean and stable. 
                                                                                                                                                       
334 MacLean, J. H. & Scott, J. S. (1993) The Penguin dictionary of building, London: Penguin books, p. 84 
335 Douglas, J. (2006) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 318 
336 Coias e Silva, V. (2004) Guia Prático para a conservação de imóveis, Lisboa: Dom Quixote, p. 308 (Portuguese) 
337 Douglas, J. (2006) Building Adaptation, Edinburgh: Butterworth-Heinemann, p. 584 
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 DESIGN [RESTORE] COATING 4PD│PV4 

“[Coating] A layer of material applied in one or more coats, to form a finishing that can 
be decorative or protective. Common coatings are paintwork, galvanizing, organic 
coatings, and anodizing.”338 

“One company has launched a state-of-the-art silicate paint, ideally suited to the 
decoration and protection of buildings of historical and architectural importance. It’s 
called ‘Glixtone Silicate paint’. The product is guaranteed for 15 years before first 
maintenance is required and has been tested in accordance with BS 476 parts 6 and 
7, achieving the optimum class ‘0’ rating.” 339 

As part of surface treatments, the designer can opt for coating some exposed 
components which are suffering from a specific exposure (e.g. hydrofuge protection for roof 
tiles and graffiti protection for external walls). There are different types of coats, e.g. paint, 
plaster, render, asphalt, etc. The designer will have to choose the coating, according to its 
function, e.g. decorative, protective, etc. 

Douglas (2006) has referenced the coatings to protect metals, especially when 
exposed to aggressive conditions such as high humidity level or salt-laden water. “Priming the 
steelwork with rust inhibiting primer, such as epoxy aluminium, and coating it with a two/three 
coat protection is the first requirement.”340 

However, there are several other decorative and protective coatings, the designer can 
encounter. Nevertheless, before taking any decision regarding the category of coating he is 
going to use; he should consult experts, with experience on coatings, and ask for their verdict. 
Also some solutions might be quite expensive and the owners and/or users really need to 
understand the motivation of such choices. 

 DESIGN [RESTORE] REPAIR / CORRECTION 4PD│PV5 

“[Repair] This is the ‘restoration’ of an item to an acceptable condition by the renewal, 
replacement or mending of worn, damaged or decayed parts’ (BS 8210:1993). It is 
associated with the rectification of building components that have failed or become 
damaged through use or misuse (Ashworth, 1997).”341 

“[Repair] Elimination of the effects of damaging and deterioration, re-establishing the 
initial state of the structure; Substitution or correction of the structural materials, 
components or elements that present deterioration, damaging or defects; A measure 
to correct the defects.”342 

There are several anomalies, within the building, to which the designer can 
recommend repair and/or correction. It does not imply an upgrade of performance as some 
earlier categories and even if it is known among maintenance procedures, it does not intent to 
maintain the current state of performance, but constantly ‘pushing it back’ to its original and/or 
initial performances. 
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340 Ibidem, p. 314 
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For example, all cracks the designer identified within the pre-design surveys can easily 
be solved with simple focalised repairs, which treatment can be seriously dependent on the 
crack dimension. The designer can: for “cracks 5-15 mm use injection under gravity feed”; for 
“cracks 2-5 mm use low or high pressure injection assisted with vacuum injection if 
appropriate to optimize level of fill”; and for “cracks >2 mm; vacuum injection (e.g. ‘Balvac’ 
technique) and pressure injection; vacuum injection can achieve a 93 per cent achieved using 
pressure injection according to ‘Balvac’.”343 

The designer should be aware that there are different scales of repair, depending on 
the condition state of the respective form, component and material he is willing to repair. 
Respectively, if an element has been assessed in low condition, the repair degree is different 
from another similar component which has been assessed in high condition. In the second 
case, the degree of repair might be surgical while the first case, the degree of repair might be 
considerably high. 

 DESIGN [MAINTAIN] DECAY ARREST / REMOVAL 4PD│PV6 

“Nowadays, spray-applied chemical treatments consisting of more environmentally 
friendly substances such as Boron diffusion fluid or Sovereign Chemicals’ ‘Flurox’ 
should be used to preserve existing structural timbers. Injection of insecticide using a 
syringe or pressure system may be required if the infestation is more than slight. 
However, their use should be limited to the zone of infection. The use of traditional 
insecticides containing lindane, DTT or other hazardous chemicals must be 
avoided.”344 

Materials are just as human beings. Beyond their effective natural ageing they are also 
exposed to their environment and that exposure might be responsible for anomalies, 
degradations, decays, etc. Whenever the designer is willing to maintain the building 
component, he can also design the decay arrest, or even removal. There are special products 
in the market for such effect.  

However, the designer should be aware that by arresting and/or superficially removing 
the component’s decay, he might not be removing from the building, the cause of such 
anomaly to emerge, in the first place. Therefore, if he is really targeting the elimination of 
such anomaly, the designer should first find an accurate solution to the cause of the anomaly, 
within his design developments. Probably then, the anomaly will disappear with time and the 
designer will not have to perform any special treatment. 

An example was given to preserve existing structural timbers, however, all materials 
might present decay after some time, and the designer needs to know which will be the 
adequate treatment for each specific material. The treatment to arrest the same decay can 
differ when located on a different surface base, e.g. efflorescence found in a plastered and in 
a brickwork wall. Even the treatment might have to differ from building to building, depending 
on its environment. 
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 DESIGN [MAINTAIN] CLEANING 4PD│PV7 

“[Cleaning] Removal of rubbish; clearing of obstructions in pipes; preparation of a 
substrate for painting or plaster; bottoming or trimming sides of excavations; tidying 
after completion of work; blast or flame cleaning of steel, etc.”345 

When designing and determining the future of the remainings, the designer might deal 
with specific areas, within the building, where he is only intending to recommend superficial 
cleaning. Such design decision might be founded on the fact that those specific areas were 
considered in high condition or significance, and that effectively do not require further repairs 
and/or reinforcements. 

Flores Colen (2003) has presented five cleaning treatments: manual pickling with 
brushing to remove the degraded coating; jet of water under simple pressure or with neutral 
liquid detergent; pricking till the crude; dry brushing of the whitened spots; and last, the 
application of an aqueous antiseptic.346 

There are cleaning treatments which are much more intrusive than others, and it will 
be the responsibility of the designer and/or design team to choose the most suitable cleaning 
treatment, for each specific category of component and material. In such situation, the 
consultancy of field experts again is recommendable. The designer should not choose 
products or cleaning treatments which are unknown in the expert market. They might work, 
but they might also bring serious implications for the component, the designer had planned to 
maintain. 

 DESIGN [MAINTAIN] REUSE 4PD│PV8 

“The reuse of a building component has the added advantage of requiring less energy 
or new resource input than the recycling of base materials. In a society where all 
energy has some environmental cost, and indeed where most is produced through 
major environmentally damaging processes such as the burning of fossil fuels, any 
strategy that reduces energy and resource use has environmental advantages.”347 

“Reusing an existing building is one of the most effective sustainable strategies there 
is. It saves on the materials, energy and pollution costs involved in constructing a new 
building and also the new services and infrastructure which might be needed for a 
virgin site.”348 

The designer can, within his design developments, simply reuse specific forms, 
components or materials, which are not going to suffer any sort of intervention, not even to 
clean or arrest decay. Especially, in areas where that do not affect the user’s perception on 
safety, health and comfort; the designer can easily simulate and recommend such non-
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intervention. It might even be part of the designer’s concept to reuse such places, just as they 
were found, e.g. due to their inherent cultural significance. 

But, not only cultural significant forms, components and materials should be reused. 
The designer should try to reuse the remainings as much as possible. Consequently, he will 
achieve higher lifespan consciousness and will require fewer resources (natural, human, 
economic, energy, etc), for the execution of the design developments he is proposing to the 
involved actors. 

 DESIGN OTHER PRIMARY REMAININGS 4PD│PV9 

Similar to other parameters, the primary remainings regard all other categories of 
remainings, which the designer considers fundamental, but that somehow were not 
referenced earlier in this research. It can also enclose a combination of the earlier mentioned 
categories. For example, the designer could be planning to reuse a basement without any 
further interventions. 

However, in the pre-design stage, he found some decay originated by ascending 
humidity in the left corner of that basement. When the designer has to solve that anomaly in 
his design developments specifically related to another functional area, also the basement will 
change appearance, even if it is never loosing its main characteristics. 

4.4.4.2.3 THE ADDITIONS [+] 
“Addition is the mathematical process of computing sets of numbers to find their sum, 
or total. The numbers being added are known as addends, and the result or answer of 
the addition is known as the sum, total, or amount. The ′+′ symbol represents addition 
and is called plus sign.”349 

As earlier defined (vide Figure 61), the additions are all components, elements and 
materials, planned to be added to the pre-existence, by the designer, during the preliminary 
design developments. Before determining and simulating any addition, the designer should 
first consider if it is really necessary. After verifying its necessity, the designer should also 
determine its category, clearly dependent on the significance and condition assessment 
results, revealed during the pre-design stage. 

Similar to earlier parameters, there are two categories of additions: the primary and 
the secondary additions. The primary additions (PY) are the additions simulated for the 
building being target of rehabilitation, and respectively, the secondary additions (SY) regard 
the ones determined for secondary buildings, when comparable in their added categories. For 
making reference or register secondary additions, the designer only needs to change the 
reference code, from PY to SY. 

Table 143 describes the primary additions. They are respectively, new materials (PY1), 
new components (PY2), new forms (PY3), up / re / down cycled materials (PY4), up / re / 
down processed elements (PY5), relocated components (PY6) and relocated forms (PY7). 
PY9 regards the primary additions not earlier mentioned. 
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    code description   

4PD│PY1 new materials  

4PD│PY2 new components  - new 
 materials 

new 
components 

4PD│PY3 new forms  

4PD│PY4 up / re / down cycled materials  

4PD│PY5 up / re / down proc. elements  relocated 
forms 

(OTHER) 
PRIMARY 

ADDITIONS 
new 

 forms 
4PD│PY6 relocated components   

4PD│PY7 relocated forms  

4PD│PY8 -  

PRIMARY ADDITIONS relocated 
 components 

up / re / down 
processed 
elements 

up / re / 
down cycled 

materials 
4PD│PY9 other primary additions  

 

        

Table 143 – The primary additions 

 DESIGN NEW MATERIALS 4PD│PY1 

“Avoid toxic and hazardous materials – this will reduce the potential for contaminating 
materials that are being sorted for recycling, and will reduce the potential for health 
risks that might otherwise discourage disassembly.”350 

When simulating the introduction of new materials into the building, the design should 
be very careful about the degree of compatibility between the existing materials in the 
building’s remainings and the proposed materials for the building additions. Especially if the 
designer is simulating additions within the relational positions connected and/or intercepted, 
the designer will have to deal with the behaviour of both materials. The recently added 
material should not be the cause for early anomalies and decays, just a few months after the 
rehabilitation is finished. 

Due to the developments of the XXI century and available technologies, it is now 
possible for the designer to access relevant literature (e.g. specialised libraries, internet, etc), 
which carefully alerts him for the materials considered toxic and/or hazardous, which he 
should not add to the building. 

The designer should only design with environmental-friendly materials. Therefore, the 
designer should be very alert to design solutions, which may imply the contamination of 
environmental-friendly materials, e.g. hazardous coatings of wooden structures. 
Consequently, the wood would become contaminated as well. 
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On the other hand, there are also similar references regarding the degree of 
recyclability of each specific material. When doubting between two different solutions, the 
designer should base his decisions beyond the range of aesthetics and verify its effective 
conformity, within the building. 

By choosing recyclable materials, the designer will also be indirectly increasing the 
lifespan of those materials. For example, in a next rehabilitation if the future designer would 
be willing to subtract the additions made by the present designer he would always have the 
possibility of recycling the subtracted elements and not simply waste them. 

Also depending on the details developed by the present designer, and their degree of 
de/remountability, the future designer would be able to disassemble the last intervention 
without major damages for what the designer is considering now as remainings. 

Within ‘Design for Disassembly’, Crowther (2000) referenced also as guideline the 
need for the designer: to minimise the number of different categories of materials, to avoid 
composite materials and make inseparable subassemblies from the same material, to avoid 
secondary finishes to materials and to provide standard and permanent identification of 
material categories. 351 

 DESIGN NEW COMPONENTS 4PD│PY2 

“Use mechanical connections rather than chemical ones - this will allow the easy 
separation of components and materials without force, reduce contamination of 
materials, and reduce damage to components.”352 

“Use modular design - use components and materials that are compatible with other 
systems both dimensionally and functionally. This type of modular co-ordination, that 
today we in some part take for granted, not only has assembly advantages, but clearly 
also has disassembly advantages, such as standardisation of disassembly procedure 
and a broader market for reused components.”353 

The degree of de/remountability is a very important issue, not only for new materials, 
but also for new components. Only by considering and planning it, the additions connected 
and/or intercepted with the remainings, require flexibility and reversibility. With such small 
design consideration, the designer is going to bring many advantages to the design. The 
de/remountability of added components also brings advantages and security to the designer. 

Consequently, most of the added components can be removed or substituted if 
necessary, aiding in maintenance activities, replacement activities, and/or even future 
rehabilitations. Specially the interventions planned and developed by the owners and/or 
users, which the expertise can no longer control. 

The possession of the entire knowledge, regarding all technologies and behaviours of 
every material and components available in the construction industry is not expected from a 
designer. Therefore, when he chooses for a solution, it reveals not always as the adequate 
solution. 
                                                                 
351 Crowther, P. (2000) Building Deconstruction in Australia, In Kibert, C. & Chini, A., Eds. (2000) Proceedings CIB 
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So, if a specific component and/or material, reveals to be unsuitable or with too many 
anomalies in a few years, a future designer or even the building users and/or owners, have 
the possibility to reverse it, without further complications and consequences to the building. 

Mostly, this ability relies on the category of joints developed between the remainings 
and the additions, but also among the additions themselves. To increase such a degree of 
flexibility and openness in the building’s remainings, might not be an easy task for the 
designer and might bring the need of designing many subtractions. Of course, this will clearly 
depend on the category of building, but older buildings were not designed considering 
reversibility, but only beauty, stability and endurance issues. 

The size of the added components is also an important issue. Unless it is a bigger 
element, which can easily be demounted into smaller elements and remounted again when 
required, the designer might find difficulties when trying to introduce it in the building. After all, 
there is already a pre-existence reality and the designer should not allow that parts of the pre-
existence would end up being demolished, just to enable the new components to enter in the 
building. The designer also needs to be aware that most often in rehabilitation designs, 
measures are not standard and the angulations between components are rarely 
perpendicular. He should not forget that each building carries its manufacture significance 
and that such an irregular characteristic is quite particular for the originality of every manual 
work, without mechanical precision. 

Therefore, only loose components could eventually be able to use the advantages of 
pre-fabrication and their standard measures. Plus, as already mentioned, it might also be very 
difficult to bring such components inside the building, as door and window openings in older 
buildings can be smaller than the size of the prefabricated element. 

According to Crowther (2000), components should also be as less varied as possible. 
They should be accessible and documented (characteristics and potentialities), as well as 
enable additions with specific margins to provide manoeuvrability without needing many pre-
existence subtractions. 

Among other issues, the weight of the added components should also be considered, 
especially if the designer is not planning to effectuate any structural reinforcements. In such 
case, he should try to simulate the new additions with light weight constructions and little 
impact, on the pre-existence. In older buildings the designer will verify that this consideration 
for weight has been there for centuries, but most lately has been somehow forgotten. 

 DESIGN NEW FORMS 4PD│PY3 

“Separate the structure from the cladding, internal walls, and services - to allow for 
parallel disassembly such that some parts or systems of the building may be removed 
without affecting other parts. Most construction methods can be considered as being 
either a system of load bearing walls, or a system of separate structural frame and in-
fill. The system of separate frame and in-fill is by far the more compatible of the two 
with a range of disassembly requirements.”354 
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“Use an open building system where parts of the building are more freely 
interchangeable and less unique to one application – this will allow alterations in the 
building layout through relocation of component without significant modification.”355 

Similar to the new materials and components, the new forms should also consider its 
degree of compatibility regarding the pre-existing forms. The designer should create a strong 
dialogue from concept to detail, between remainings and additions. 

Another fundamental issue in lifespan rehabilitations is the designer’s awareness and 
its reflection in the design developments. Therefore, the consideration of the building through 
the different time layers, as well as, its respective formal layers is essential. Even if this 
research has chosen the CI/SfB categories to structure all data, information and knowledge, 
this research is very much aligned with the building stratification, initiated in the 60’s with 
Habraken(356) and the Stichting Architecten Research (Foundation for Architectural Research 
or SAR), and further developed by Duffy (1990357, 1998358) and Brand(1994359). 

As already recommended in the pre-design stage, the designer should assess the 
lifetime performance of the building (primary lifespans), time layer by time layer. In the design 
stage, the designer should simulate solutions where the difference between time layers 
becomes clear and one layer is not dependent from the other. 

This statement does not mean that layers should be considered per se equally 
significant, as some designers might assume beforehand. There is no evidence of such 
intention in their researches. Within the building, e.g. there might be parts of the structure 
furnishings that were initially considered in high condition and/or significance and others not. 
Because one can never forget that the building is part of an environment which constantly 
interacts with the building. The same thing can happen to structural components, services, 
etc. 

The designer can and should not generalise the scale and aims of intervention per 
formal layer, and simply dissect the building in ‘cold blood’, according to its different time 
layers, unless the pre-design assessment totally supports such design assumptions. Such 
intention would generalise a very intrusive solution, and such is neither recommended nor 
sustained by this research. 

Therefore, even if the building forms might associate and correlate with their time 
layers, the designer should use them merely as valuable support knowledge, which is already 
very helpful. Especially with the additions it is possible for the designer, to individualise those 
formal layers, if he has developed constant details and similar procedures in the entire 
building. 
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 DESIGN UP / RE / DOWN CYCLED MATERIALS 4PD│PY4 

“Use recycled and recyclable materials – to allow for all levels of the recycling 
hierarchy, increased use of recycled materials will also encourage industry and 
government to develop new technologies for recycling, and to create larger support 
networks and markets for future recycling.”360 

The designer can try to use as much as possible up / re / down cycled materials in his 
design developments (vide 4PD│PQ4). They might have been subtracted from the pre-
existence, but they can also have been subtracted from other buildings, and now be available 
in second hand municipal storehouses (e.g. as in The Netherlands). 

It is fundamental to state, as field experts, that designers should truly use recycled 
materials in order to contribute to the reduction of the exploitation of natural resources. But, 
the merit to actually prove by practice that recycled materials can be really applicable in 
rehabilitation design developments, without losing quality and to actually implement such 
intentions with creativity and originality; goes directly to the wise designers, who are willing to 
go a step further in their lifespan consciousness track. 

The common reaction of most involved actors might be that they don’t want to have 
“second hand” materials, when they can just have new ones. However, the designer can try 
to convince them by presenting the clear advantages of such design decisions. With time, 
they will get used to the idea and by the end of the rehabilitation they might even be more 
enthusiastic and exploit it for publicity reasons. Depending on the scale of the rehabilitation 
intervention, it might have an impact on society, or only on family and friends. 

 DESIGN UP / RE / DOWN PROCESSED ELEMENTS 4PD│PY5 

“Once removed from the building, elements have to be reprocessed to enable their 
reuse or recycling. The nature and amount of preparation work required will depend on 
the characteristics of the elements and the designated use.”361 

Similar to the recommendations of using up / re / down cycled materials, it is also 
advisable to use up / re / down processed elements (vide 4PD│PQ5), before starting to use 
new materials, components and forms. Especially if they are coming from the subtracted 
elements (pre-existence), the designer could be creative and develop interesting solutions to 
integrate them together with the other new additions. 

Such approach could be used, e.g. with components which were considered highly 
significant in the pre-design assessment; but that had parts that were also considered equally 
degraded. The component could be subtracted to be reprocessed and all non-highly 
degraded elements could be integrated in a ‘new’ component, specially simulated by the 
designer. 
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When ‘new’ components would be simulated by the designer, including in their whole 
up / re / down processed elements or even recycled materials, the designer should try to 
develop such details, having already in mind future interventions and possible disassemblies. 
As referenced earlier, it would help if the designer would choose for mechanical connections 
rather than chemical ones, because they allow reversibility. 

Also when there would be no other possibility than a chemical connection, the designer 
should not make it stronger than the elements he is willing to connect, e.g. “mortar should be 
significantly weaker than the bricks.”362  

 DESIGN RELOCATED COMPONENTS 4PD│PY6 

“The second scenario is the reuse of components in a new building or elsewhere on 
the same building. This may include components such as cladding element or internal 
fit-out elements that are of a standard design.”363 

“Adopt a fixing regime which allows all components to be easily and safely removed, 
and replaced through the use of simple fixings. Design connectors to enable 
components to be both independent and exchangeable.”364 

The designer has two options when simulating the relocation of components. First, he 
can plan the reintroduction of pre-existent components into the building, but now located into 
a new position, more suitable to the new functions. Second, he can try to locate “second 
hand” storehouses and verify if there is anything which can be introduced as part of the 
additions of the new existence. This design decision would consequently increase the level of 
reused manufactured resources, even if relocated, as well as, reduce the need for more 
natural resources. 

The reuse and/or relocation of components is fundamental, however the designer 
should also think about the joint category between new additions and remainings, as well as 
their degree of compatibility. The detail of such connections and relocation should be made 
simple, so that later in time, and based on technical documentation, the owners and/or users 
have the possibility of disassemble specific components they are willing to subtract and/or 
replace. 

According to Crowther (2000) there should be a hierarchy related to the expected 
lifespan of the components. Respectively, components with short life expectancy should be 
easily accessible while inversely, the components with a longer life prevision should be less 
accessible and reversible. 

 

                                                                 
362 Crowther, P. (2000) Building Deconstruction in Australia, In Kibert, C. & Chini, A., Eds. (2000) Proceedings CIB 
Task Group 39 - Deconstruction, annual meeting, CIB Report No. 252, p. 22, United Kingdom: Watford, available at: 
http://eprints.qut.edu.au/archive/00002883/01/Crowther-TG39-2000.PDF (accessed on 10-07-2006) 
363 Crowther, P. (2001) Developing an Inclusive Model for Design for Deconstruction,  in Chini, A. (2001) Proceedings 
CIB Task Group 39 - Deconstruction, Annual Meeting, Task Group 39 –CIB Publication 266, New Zealand: CIB 
World Building Congress, p. 18, available at: http://eprints.qut.edu.au/archive/00002884/01/Crowther-TG39-
2001.PDF (assessed in 11-07-2006) 
364 Morgan, C. & Stevenson, F. (2005) Design for deconstruction: SEDA Design Guidelines for Scotland, n.1, Scottish 
Ecological Design Association (SEDA), p. 23, available at: http://www.seda2.org/dfd/dfd.pdf (accessed on 12-07-
2006) 
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 DESIGN RELOCATED FORMS 4PD│PY7 

“These processes refurbishment, upgrading, fit-out changes to reflect organisational 
changes, wear and tear or weathering and components reaching the end of their 
service life generate considerable and unnecessary waste either because the 
components were not really worn, or unwanted, or because the buildings are designed 
so that not only the component itself, but several adjacent and connected elements 
have to be removed.”365 

When the designer has subtracted forms from the pre-existence, he can now think 
about a position to relocate them. For example, if the designer would be willing to subtract an 
internal wall, and further in another functional space he was planning to add a new wall, 
maybe he could think about the deconstruction process of that specific wall, as well as, a 
creative solution for its relocation in the new position. 

Similar to the relocation of components, the designer can also search in “second hand” 
storehouses for interesting forms to integrate in the new existence. This concept is not yet 
common to identify in rehabilitation designs nor new buildings, but if there are such places, 
the designers should be the first ones to incentive such initiative. 

When organizing the new and/or relocated additions according to their lifespans, the 
designer should understand that the values for life, maintenance and replacement cycle366, 
used in this research, not always correspond to the reality. That is basically because, 
Huffmeijer together with the other involved experts (1998), have established the maximum 
durability time as 75 years. Therefore, whenever the designer is developing a rehabilitation 
design for buildings older than 75 years; mostly that would directly indicate that the building 
would be in very low condition, which is not always the case. 

The designer needs to make a proportional relation and understand the building’s 
reality. Hence, if the building’s forms, components and materials are rated with reasonable 
condition and it has clearly surpassed the lifespan values, the designer could estimate that 
the building, as long as following preventive maintenance, could remain for many years more. 

The formal additions need to encounter the formal remainings and maybe the designer 
is ought to structure the new additions in accordance with the lifespan values of the 
remainings. He can simulate their connections, as well as their degree of compatibility. As 
referenced earlier, the use of lightweight forms could be a solution to ease the load bearing 
weight on the pre-existing structure. 

 DESIGN OTHER PRIMARY ADDITIONS 4PD│PY9 

Another fundamental factor in the decision making process of the additions, regards its 
effective durability versus the building’s service life. The designer must always think about the 
optimization of his solutions, and adequate his choices to these two lifespan references. 

                                                                 
365 Morgan, C. & Stevenson, F. (2005) Design for deconstruction: SEDA Design Guidelines for Scotland, n.1, Scottish 
Ecological Design Association (SEDA), p. 24, available at: http://www.seda2.org/dfd/dfd.pdf (accessed on 12-07-
2006) 
366 Huffmeijer et al. (1998) Levensduur van bouwproducten: praktijkwaarden, Rotterdam: Stichting Bouwresearch 
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4PD 
tool 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Within the universe of the design process support (DPS) tool; a database of building 

elements (sub-tool), structured by the CI/SfB [bibID 0] code (vide Table 27), has been 
developed, enclosing the expert knowledge of seven fundamental literature references, such 
as Huffmeijer (1998) [bibID 1], Anink (1996) [bibID 2], Anderson & Sinclair (2004) [bibID 3], 
Woolley (1997) [bibID 4], Woolley (2000) [bibID 5], Damen (1991) [bibID 6] and Mos (2001) 
[bibID 7]. 

With the purpose of providing such useful knowledge easily and quickly to the 
designer, during his design developments, such a database aims to contribute for the 
increase of lifespan consciousness among designers, directly reflected in rehabilitation 
designs. The designer can find for each building element the following information: 

 
 photo a photograph illustrating the building element, 
 CI/SfB (0-) the construction of the CI/SfB code (table 1) – step one, 
 CI/SfB (00) the construction of the CI/SfB code (table 1) – step two, 
 CI/SfB (00.0) the construction of the CI/SfB code (table 1) – step three, 
 (A-) work the construction of the CI/SfB code (table 2) – step four, 
 (-a) material the construction of the CI/SfB code (table 3) – step five, 
 CI/SfB the complete building element CI/SfB code (00.00)│(Aa00) 
 SBR lc the value of the building element’s life cycle 
 SBR mc the value of the building element’s maintenance cycle 
 SBR rc the value of the building element’s replacement cycle 
 BRE rating the environmental assessment of the building element 
 obs. observations about the building element 
 cha. characteristics of the building element 
 adv. advantages of the building element 
 dis. disadvantages of the building element 
 mai. maintenance information about the building element 
 rep. replacement information about the building element 
 bibID the identification of the referenced book 
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3CS 
tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
Afterwards, if the designer is willing to discover more about a specific building element 

or a specific book, he can always trace the references of each quotation, compiled in the 
database. He can compare similar components in order to first verify, if in fact, he is making 
the right choice in his design developments, before making any design decision. 

 
bibID list: 
 
[0] Ray-Jones, A. & Clegg, D. (1991) CI/SfB construction indexing manual 1976, 

London: RIBA Enterprises 
[1] Huffmeijer et al. (1998) Levensduur van bouwproducten: praktijkwaarden, 

Rotterdam: Stichting Bouwresearch 
[2] Anink et al. (1996) Handbook of sustainable building: an environmental preference 

method for selection of materials for use in construction and refurbishment, London: James & 
James 

[3] Anderson and Sinclair (2002) The green guide to specification: an environmental 
profiling system for building materials and components, 3rd edition, Oxford: Blackwell Science 

[4) Woolley et al. (1997) Green building handbook I: a guide to building products and 
their impact on the environment, London: Spon Press: Taylor & Francis Group 

[5] Woolley and Kimmins (2000) Green building handbook II: a guide to building 
products and their impact on the environment, London: Spon Press: Taylor & Francis Group 

[6] Damen et al. (1991) Levensduurcatalogus van bouwdelen en bouwmaterialen: 
Empirische gegevens, Eindhoven: Technische Universiteit Eindhoven 

[7] Mos et al. (2001) Building services: Component life manual, Oxford: Blackwell 
Science 
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4.4.4.3 4FD – FINAL DESIGN 
THE ULTIMATE DEVELOPMENTS 

 
The final design activities are not different from the activities in the preliminary design. 

The only particularity is that it represents the official conclusive moment of the designer’s 
simulation sub-stage. At this moment, the preliminary design developments should be 
completely finished and, all design problems should have at least one solution proposed. In 
some cases, two or more solutions should be advisable, but not all design processes have 
extended time limits to structure a multi-solution proposal. 

Multi-solution proposals could enable the owners and/or users to have a final word, 
regarding what exactly should be implemented and what instead, could stay for later, e.g. in a 
second intervention. The designer could propose also several treatment solutions for the 
remainings and the involved actors could choose the most suitable, together with the 
designer, always considering the advantages and disadvantages of each choice. 

At this stage, the designer is able to pass to the next sub-stage, and to develop the 
respective assessment regarding the evaluation of the design stage. He is also able to 
factually verify its respective advantages and disadvantages, facing the previous results of 
the pre-design report. 

During the preliminary design and to support the meetings with the other involved 
actors, the designer might have developed already some preliminary versions of the 
evaluation assessments. When he did develop such preliminary assessments, then this 
following sub-stage will be somehow more conclusive than deductive. Mostly the purpose will 
be to present the final results. 

However, when the designer did not do any preliminary assessments, it is now a good 
time to go accurately through the evaluation sub-stage and assess the proposed final design, 
regarding each parameter, previously assessed and explained in the pre-design report. 

The final design is supposed to be the one being presented in the Municipal 
department, so that it can be officially assessed. However, the designer might always 
retrocede to the earlier sub-stages; whenever he thinks convenient. It is not uncommon at all 
to find small design incongruencies, at this stage. Especially if there has not been many 
communication between the other involved actors and the designer. In such cases, maybe 
the designer has developed a technically and aesthetically good proposal, but it might not 
reach the aims of the other involved actors. 

To prevent such situation to happen, meetings should be promoted, at least, one in the 
end of each sub-stage to report developments, with two official final presentations; 
respectively, the first at the end of the pre-design stage and the second at the end of the 
design stage. In this sense, the involved actors would not arrive to the end of the design 
process without knowing the designer, or his design process, or his design result. 
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Design / Evaluation
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 76 – The lifespan rehabilitation: evaluation sub-stage 
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4.4.5 EVALUATION 

 
 

“In the world of architecture, product-related evaluations can deal with matters such as 
a programme of requirements, a plan of design, a specification or a building as 
realized. An evaluation may, for example, check a programme of requirements to see 
that it corresponds with the desires and requirements of future users, with legislation 
and regulations, with results produced by research and with the budget. These factors 
are just relevant when a plan is being evaluated.”367 

According to Voordt (2005), the “evaluation of a building or a design process can lead 
to a better understanding of the motives, expected or actual, underlying the decisions and 
roles of the various participants” 368  This understanding would contribute to a better 
interpretation of the evaluation results, as well as, of the derived design guidelines and policy 
recommendations. 

Similar to the pre-design (evaluation sub-stage) and based on the surveys developed 
earlier, the designer should develop the following three building assessments: the 
environment (4EA), the significance (4SA) and the condition (4CA). The environment 
assessment will trace the differences between pre-existence and new existence, regarding 
the building’s environment. And respectively, the significance and condition assessment will 
trace the differences between pre-existence and new existence, regarding the building’s 
inherent cultural values and global performance (e.g. physical, functional, etc). 

Together they will enable the designer to make an accurate assessment regarding the 
significance and condition of both building and environment, in the fourth and last 
assessment, named design (4DA). Based on the evaluation sub-stage results, the designer 
will be able to take his own assumptions with respect to the advantages and disadvantages of 
such design solution regarding the pre-existent status. 

Then, he can go forward and develop and/or present the design reports, within the 
decision stage; or he can go backwards, and try to improve the design solution presented in 
the final design to all involved actors. The evaluation sub-stage allows the designer to verify if 
the initial aims were achieved and if, in fact, the design solutions he has simulated actually 
improve the building and its environment as expected, or if instead there are still some 
parameters which could be corrected. 

Therefore, it can either give motivation, supporting the “go forward” in the design 
process; or it can advise the designer to retrocede and reconsider some design decisions. 
Evaluation is a fundamental sub-stage, with advantages that go beyond the quality of the final 
design. The designer can also verify his own performance. For example, he could even verify, 
within its results, that a specific design could have had more improvements, but that actually 
that was the possible result, due to the influence of all involved actors. Nevertheless, he 
would be aware of it and maybe next time he could try to achieve more lifespan 
consciousness. 

                                                                 
367 Voordt, T. J. M van der & Wegen, H. B. R. van (2005) Architecture in Use, an introduction to the programming, 
design and evaluation of buildings, Oxford: Architectural Press, p. 142 
368 Ibidem, 145 
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4.4.5.1 4EA – ENVIRONMENT ASSESSMENT 
RATING THE UNIVERSE OF THE NEW EXISTING SURROUNDING 

 
Similar to the pre-design assessment, the designer should now assess the simulated 

new existence, developed during the earlier sub-stage, regarding both natural – primary 
naturals – and built environment parameters – primary unnaturals. That assessment should 
be based on the assumptions reached in the environment survey (vide 4ES) as well as based 
on the design solutions established in the final stage (vide 4FD). 

Then, when comparing the results of pre-design and design evaluation stages, the 
designer would be able to verify accurately which were, in fact, the improvements and 
regressions regarding each parameter considered in the environment assessment. Not 
always improvements are expected, especially in the cases, where there is not much the 
designer can do (e.g. water quality, air pollution). 

Finally, and if the designer is not satisfied with the evaluation results, he can still try to 
discuss them with the other involved actors and try to change the design solutions, in order 
to, consequently change also the evaluation results. 

4.4.5.1.1 THE NATURALS 
Whenever assessing the primary naturals, within the design stage, the designer just 

needs to use exactly the same method he used already to assess the primary naturals, within 
the pre-design stage. As in the pre-design stage, the designer can also use the rating scales 
available in Appendix 2 to support his assessment. 

 

   code description r 

4EA│PN1 non living: air 4 

4EA│PN2 non living: fire 3 living: 
humans 

non living: 
air 

non living: 
fire 

4EA│PN3 non living: water 3 

4EA│PN4 non living: earth 5 

4EA│PN5 non living: composites 4 living: 
fauna 

(OTHER) 
PRIMARY 

NATURALS 
non living: 

water 
4EA│PN6 living: flora 3 

4EA│PN7 living: fauna 1 

4EA│PN8 living: humans 4 living: 
flora 

non living: 
composites 

non living: 
earth 

4EA│PN9 other primary naturals 4 

Table 144 – The primary naturals’ assessment (design) 
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   code description r 

4EA│PU1 altimetry 3 

4EA│PU2 mass vs. void 5 category altimetry 
mass  

vs.  
void  

4EA│PU3 morphology  4 

4EA│PU4 axis 3 

4EA│PU5 hierarchy  3 accessibility  
(OTHER) 
PRIMARY 

UNNATURALS 
morphology 

4EA│PU6 services 2 

4EA│PU7 accessibility 3 

4EA│PU8 category 2 services hierarchy axis 

4EA│PU9 other primary unnaturals 2 

Table 145 – The primary unnaturals’ assessment (design) 

Therefore, based on the earlier environment survey and simulation, the designer can 
identify which is the new existence rate regarding the primary naturals (vide Table 97). As 
earlier referenced, when compiling the evaluation results of the primary naturals, the designer 
can better complement the exhaustive written report, with some graphical elements. 
Especially, for presenting his assumptions to the other involved actors, simplicity might be a 
good ally. The designer can choose for a personalised graph, or he can use the following 
suggestions. 

Depending on the category of graphic used in the pre-design assessment (vide Table 
98 or Figure 46); the designer should now repeat the same style. This will allow the involved 
actors to recognise the designer’s assessment method, meeting after meeting, pre-design 
versus design. Table 144 presents a hypothetical evolution of the primary naturals in the 
design stage and Figure 77 presents both assessments results, from both pre-design and 
design stage. 

4.4.5.1.2 THE UNNATURALS 
The same situation occurs with the assessment of the primary unnaturals, within the 

design stage. The designer just needs to use exactly the same method he used already to 
assess the primary unnaturals, within the pre-design stage. And again, he can also use the 
rating scales available in Appendix 2 to support his assessment.  

Therefore, following the same parameters (vide Table 99) the designer can now 
identify based on the earlier environment survey and simulation (design stage), which are the 
major differences, if existent between the pre-existence and the new existence rates, 
regarding the primary unnaturals (vide Table 100 versus Table 145; or Figure 78). 
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4EA 
tool 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
Similar to what happened in the pre-design stage, the designer can again make use of 

the tool available for the 4EA – Design / Environment Assessment, at RE-ARCHITECTURE®. 
It allows the designer to easily create a summarised report, regarding the environment-
oriented parameters, both primary naturals (vide Figure 77) and unnaturals (vide Figure 78). 
The “spider web” method; was found as the most suitable to illustrate the assessment of all 
the environment-oriented parameters, whenever colours are redundant. 
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Figure 77 – The primary naturals’ assessment (pre-design versus design) 
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Figure 78 – The primary unnaturals’ assessment (pre-design versus design) 

The designer can either choose to combine the results from the two assessments, pre-
design and design together in just one graph; or he can also develop the two assessments 
separately and decide to add it to the report. It all depends of the purpose of the report, as 
well as, the preference of the designer. 

It is a useful tool the designer can most profit from. Even, when choosing for other 
representation method, RE-ARCHITECTURE® enables the designer to store his assessments 
(data) and print it whenever required. He is also able to change it and create a new one, 
every time he discovers one discrepancy in the assessment rates. 
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4.4.5.2 4SA – SIGNIFICANCE ASSESSMENT 
RATING THE UNIVERSE OF THE NEW EXISTING CULTURAL VALUES 

 
The significance assessment of the design stage uses the same method of the 

significance assessment of the pre-design stage. Then, the designer can compare the 
advantages and disadvantages of his intervention regarding the building’s inherent cultural 
values (vide 3SA). 

In what regards the building reaching a higher weight in the cultural value’s scale, 
there are several values that normally can increase with a rehabilitation intervention, e.g. the 
economic, political and social value, but e.g. historic and age values normally need some time 
of maturation, before society can consider a specific building historic or simply ancient.  

However, this does not necessarily mean that some rehabilitation interventions will not 
reveal historic traces not yet known during the period of the pre-design and discovered during 
the design stage, or even later during the construction stage. The same situation can occur 
with the traces of longer existence. The designer might discover e.g. inside partition walls, 
traces of longer existence, compared to what was earlier expected and/or predicted. So, both 
historic and age value can also be revealed and consequently increase value, with a 
rehabilitation design and/or intervention, even if unusual. 

Referring to the aesthetical and scientific values increasing in the new existence, this 
will have to do with the harmony, quality and compatibility of detail, in what regards the 
relation between pre-existence and the proposed new-existence (the three parallel realities), 
as well as, the designer’s conduct towards the existing building.  

If the designer is somehow considered neutral and does not create a new existence 
with authenticity and originality, then the building might even loose aesthetical and scientific 
value, due to e.g. considerable amounts of subtractions. But, of course the inverse situation 
can occur as well, that what is demolished does not have any aesthetical and/or scientific 
quality at all, but the added elements as well as the method to deal with the subtractions and 
remainings can be considered exemplar. 

The ecological value is one of the few primary values which can be easily increased, 
as long as the designer respects the building and its environment, not removing anything 
unnecessary and not introducing new problematic situations, which will contribute to the 
exploitation of energy and natural resources. 

The decrease of the ecological values, on the other hand can be very visible, 
especially if the rehabilitation design simulated by the designer needed a higher percentage 
of demolition and replacement, destroying a considerable amount of building the pre-existent 
forms, components and materials, where values such as historic, social, aesthetic, scientific, 
age and ecologic have been earlier identified.  

Not all design directions have to do with the designer’s ideals, so this evaluation can 
support the designer when he will meet and debate with the other involved primary actors. He 
can present the two assessments results: the pre-design and the design results, making them 
aware of the advantages and disadvantages, of such proposal regarding the building’s 
inherent cultural values. 
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   code description r 

4SA│PV1 social 2 

4SA│PV2 economic  5 ecological social economic 

4SA│PV3 political  4 

4SA│PV4 historic 3 

4SA│PV5 aesthetical  5 age 
(OTHER) 
PRIMARY 
VALUES 

political 

4SA│PV6 scientific 5 

4SA│PV7 age 4 

4SA│PV8 ecological 4 scientific aesthetical historic 

4SA│PV9 other primary values - 

Table 146 – The primary values assessment (design) 
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Figure 79 – The primary values assessment (pre-design versus design) 

Therefore, following the same parameters (vide Table 101) the designer can now 
identify based on the earlier significance survey and simulation (design stage), which are the 
major differences, if present, between the pre-existence and the new existence rates, 
regarding the primary cultural values (vide Table 172 versus Table 146; or Figure 79). 
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4SA 
tool 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
RE-ARCHITECTURE® provides to the designer a tool to develop assessment charters 

and also regarding the significance-oriented parameters, making use of the “spider web” 
method (vide Figure 80). The designer can either choose to combine the results from the two 
assessments, pre-design and design together in just one graph; or he can develop the two 
assessments separately and decide to add it to the report. It all depends on the purpose of 
the report, as well as, the preference of the designer. 
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Figure 80 – The primary values assessment (pre-design versus design) 

The use of the tool available for the 4SA – Design / Significance Assessment, at RE-
ARCHITECTURE®, allows the designer to easily create a summarised report, and also to 
store his assessments (data) and print it whenever required. He is also able to change and/or 
create a new report, every time he considers necessary. 
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4.4.5.3 4CA – CONDITION ASSESSMENT 
RATING THE UNIVERSE OF THE NEW EXISTING PERFORMANCES 

 
The condition assessment of the design stage uses the same method of the condition 

assessment of the pre-design stage (vide Chapter 4.3.4.3). Then, the designer can compare 
the benefits and consequences of his intervention regarding the building’s state of 
conservation. 

It is expected that most assessed features, have increased their weight regarding the 
previous evaluation, except for the production complexity. That might see most complex 
forms and components being substituted by less complex and industrialised forms and 
components. Substance, function and performance are expected to improve, as well as the 
costs, market rate will definitely rise. 

 

   code description r 

4CA│PK1 substances, forms 4 

4CA│PK2 substances, components 4 adaptabilities substance, 
forms 

substance, 
components 

4CA│PK3 substances, materials 4 

4CA│PK4 functions 4 

4CA│PK5 performances 4 lifespans 
(OTHER) 
PRIMARY 

CONDITIONS 
substance, 
materials 

4CA│PK6 costs 3 

4CA│PK7 lifespans 5 

4CA│PK8 adaptabilities 4 costs performances functions 

4CA│PK9 other primary conditions - 

Table 147 – The primary conditions’ assessments (design) 

Therefore, following the same parameters (vide Table 65) the designer can now 
identify based on the earlier condition survey and simulation (design stage), which are the 
major differences, when existent, between the pre-existence and the new existence rates, 
regarding the primary conditions (vide Figure 57 versus Table 147; or Figure 81). 
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4CA 
tool 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
The use of the tool available for the 4CA – Design / Condition Assessment, at RE-

ARCHITECTURE®, allows the designer to easily develop assessment charters and also 
regarding the condition parameters, making use of the “spider web” method (vide Figure 81). 
He can also create a summarised report, and also to store his assessments (data) and print it 
whenever required. He is also able to change and/or create a new report, every time he 
considers necessary. 
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Figure 81 –The primary conditions’ assessments (pre-design versus design) 

After the designer completed the condition assessment, he can also develop a general 
condition assessment, where he can also identify, one by one, the eight condition parameters 
and develop their respective evaluations. 
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4.4.5.4 4DA – DESIGN ASSESSMENT 
RATING THE UNIVERSE OF THE NEW EXISTENCE 

 
The design assessment provides to the designer a clear overview of the design 

solutions developed, as well as, its main aims. This last process of evaluation is related to the 
designer’s ethical professionalism and self evaluation. Everyone is aware that not each 
design proposed for rehabilitation interventions needs to always reach the ideal standard 
(scale 5) in every evaluation parameter. 

The building, the design demands and requirements do not always allow those 
expectations. And, that fact does not necessarily mean that the designer is not lifespan 
conscious. However, he should also be aware that if in one design he might have to 
compromise and go one step backwards, in others, with other building and involved actors 
the designer might be allowed to go two steps forward. 

The main purpose of the designer should be to pursue lifespan consciousness always, 
even if totally dependent from building to building and from respective environment to 
respective environment. Lifespan consciousness is a principle, which on purpose or not, 
should be always present. As long as designer considers the building’s past, present and 
future in his rehabilitation design developments there is nothing to worry about. 

It should be a constant purpose and not a professional / technical imposition. 

4.4.5.4.1 THE PROPOSALS 
“Designers of buildings and their service systems play a role within the building sector. 
Consciously or not, they regularly chose between alternatives with a greater, or lesser, 
environmental impact. For real, informed choices to be made, it is essential that these 
professionals have insight into the relative environmental impact of the options open to 
them.”369  

The importance of such assessment process is, in fact, to insure with accuracy the 
level of lifespan awareness and/or self-consciousness the designer is able to reach, 
independent from its effective design result. After all, the designer is increasingly becoming 
just one more, among many others, involved in the rehabilitation intervention; and not always, 
even if good intentioned, his aims are taken forward. 

Depending on the time available and dedication, the designer can even show to the 
other involved actors two design solutions, together with their respective assessments. First, 
the design solution they were considering; and second, the design solution aimed by the 
designer, based on all data, information and knowledge retrieved from the building and 
respective environment. This professional action would definitely justify the assumptions 
proclaimed in his design decisions; based on accurate facts, and not anymore, on subjective 
reasons. 

Before being able to address and/or criticize the other involved actors, the designer 
should first be able to question himself about the following issues: 

 

                                                                 
369 Anink, D. et al. (1996) Handbook of sustainable building: an environmental preference method for selection of 
materials for use in construction and refurbishment, London: James & James, p. 8 
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    code description   

4DA│PJ1 environment  

4DA│PJ2 significance  
remaining 

versus 
additions 

environment significance 

4DA│PJ3 condition  

4DA│PJ4 subtractions  

4DA│PJ5 remainings  
remaining 

versus 
subtractions 

(OTHER) 
PRIMARY 

PROPOSALS 
condition 

4DA│PJ6 additions  

4DA│PJ7 remainings vs. subtractions  

4DA│PJ8 remainings vs. additions  

 

additions remainings subtractions 

4DA│PJ9 other primary proposals  

PR
IM

AR
Y 

PR
OP

OS
AL

S 

        

Table 148 – The primary proposals’ assessment 

 Were my design aims considering the pre-design results regarding the 
 significance and condition of the building and respective environment? 

 Were my design decisions considering the pre-design results regarding the 
 significance and condition of the building and respective environment? 

 Did I take into consideration and did I maintain most significant parts of the 
 building, reusing the less significant zones to integrate the new additions? 

 Did I remove the components from the existing building that where in very low 
 condition, preserving the ones in very high and high condition? 

 Did I ignore the pre-design reports, due to external influences (other actors) or 
 did I simply use in perfect conscience the available space, giving priority to 
 the new function and the new additions? 

 … 
 
The list of questions could go on and on; but the real importance of this design 

assessment (sub-stage) is to provide some references to designers, so they can get support 
in their self-evaluation, without any intention of criticism. These are the parameters and while 
in some designs and building, the designer is able to reach higher levels of lifespan 
consciousness; in others unfortunately not. 

Nevertheless, the designer is very aware and self-critic of his own work in terms of 
lifespan consciousness or unconsciousness, when the designer does not consider it a priority 
at all. This assessment does not have the purpose of condemning designers. It will be only a 
support to their conscience, in order to clearly identify their degree of lifespan consciousness. 

Table 148 describes the parameters to consider in the design assessment. Those 
parameters were named as primary proposals. Consequently, secondary proposals are 
the group of design solutions; which even if developed, were not taken forward, either by the 
decision of the design or by the decision of the other involved actors. 
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Therefore, the parameters to consider are the following: PJ1 regards the design 
solutions for building’s environment. PJ2 regards the design solutions for building’s 
significance. PJ3 regards the design solutions for the building’s condition. PJ4 till PJ6 regards 
the design solutions for the subtractions, remainings and additions. PJ7 regards the 
relationship between remainings vs. subtractions (pre-existence) and PJ8 regards the 
relationship between remainings vs. additions (new existence). PJ9 regards all other 
parameters the designer might consider important to assess, but that somehow were not 
mentioned above. 

 
 rating scale     

parameter 
scale 

1 
decrease 

2 
replace 

3 
improve 

4 
restore 

5 
maintain 

      

1 
very low 

3 
reasonable 

2 
low 

5 
very high 

4 
high 

1 
very low 

2 
low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

1 
very low 

3 
reasonable 

1 
very low 

2 
low 

3 
reasonable 

5 
very high 

4 
high 

4 
high 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

5 
very high 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

Table 149 – The relation between assessed parameter and primary aims (PJ1:PJ5) 

Before taking any precipitate assumption regarding his own design developments, the 
designer should first understand that in order to respect both cultural and/or natural heritage; 
there should be a change of conduct, as well as, design decision; dependent on the effective 
assessed significance and/or condition of a specific form, component and/or material. As it is 
not feasible to aim for the preservation of highly degraded areas, with no cultural significance 
just to be named sustainable or lifespan conscious (considering the past); it should also be 
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very clear that to waste and demolish considerable percentages of a building with reasonable 
significance and/or condition should somehow be controlled and prevented. 

 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

4DA│PJ1 decrease replace improve restore maintain 

4DA│PJ2 decrease replace improve restore maintain 

4DA│PJ3 decrease replace improve restore maintain 

4DA│PJ4 waste  up / re / down 
cycle 

up / re / down 
process relocate reuse 

4DA│PJ5 upgrade  reinforce, 
consolidation 

repair, 
correction 

clean, decay 
arrest reuse 

4DA│PJ6 new 
materials 

new forms, 
components 

up / re / down 
cycled 

up / re / down 
processed 

relocated 
forms, 

components 

4DA│PJ7 SU> 95 
RE <05 

SU> 75 
RE <25 

SU> 50 
RE <50 

SU> 25 
RE <75 

SU> 05 
RE <95 

4DA│PJ8 AD> 95 
RE <05 

AD> 75 
RE <25 

AD> 50 
RE <50 

AD> 25 
RE <75 

AD> 05 
RE <95 

4DA│PO intercepted, 
internal 

intercepted, 
external 

intercepted, 
undefined connected apart 

4DA│JO connected: 
penetrating  

connected: 
line, plane 

apart: 
sealant, 

connected: 
point 

apart: fixing, 
filling 

apart: 
adjustment 

4DA│CO totally 
incompatible incompatible neutral compatible totally 

compatible 

Table 150 – The rating scale regarding the primary proposals’ parameters 

It does not make any sense if a rehabilitation that claims to be sustainable and lifespan 
conscious integrates photovoltaic collective systems in order to decrease the use of non-
renewable energies; while simultaneously produces considerable percentages of wasted 
material, within inconsequent and/or unnecessary demolitions. To be sustainable or lifespan 
conscious is much more than being fashion and belong to the building’s list which “should” be 
visited in a city. 
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Therefore, this assessment is so important. Because, it makes the designer aware of 
his own achievements, in the global overview of all considered parameters during his entire 
design process. The designer can use Table 149 to support his design assessment, when 
determining the effective relationship between the assessed parameters and the related 
primary aims, simulated by the designer. This system is valid only for the first five parameters 
(PJ1:PJ5), as their assessment rates are dependent on such fundamental relation. Table 150 
summarises the rating scales regarding the primary proposals’ parameters. The designer can 
either use this scale, or create his own rating scale. As long as he maintains the parameters 
and the assessment rate 1:5 he will still be able to use the tool at RE-ARCHITECTURE®. 

 ASSESS ENVIRONMENT 4DA│PJ1 

The designer can easily verify the lifespan consciousness of his aims regarding the 
building’s environment, when comparing the effective difference between the pre-design and 
design assessment rates. There are certainly situations, where there was nothing the 
designer could do to change it, however, the relation should be made and identified. There 
are instead, other situations where the designer can really perform with lifespan 
consciousness, e.g. when solving some problems regarding the dominant winds, etc. 

 ASSESS SIGNIFICANCE 4DA│PJ2 

The designer can also easily verify the lifespan consciousness of his aims regarding 
the building’s significance, when comparing the effective difference between the pre-design 
and design assessment rates. There are certainly situations again, where there was nothing 
the designer could do to change them, however, the relation should be made and identified. 
There are instead, other situations where the designer can really perform with lifespan 
consciousness, e.g. when preserving the more indicative areas and locating the necessary 
changes of the building in the less interesting areas. 

 ASSESS CONDITION 4DA│PJ3 

The designer’s aims should take into consideration the effective condition-state of the 
building’s substance before taking any decision of maintaining, restoring, improving, replacing 
or decreasing the condition of each element. Even if, e.g. the designer is planning to maintain 
existing components in very low condition, he first should consider the consequences of this 
decision in the building’s security, maintenance, costs, etc. There are also specialised 
museums with experts on conservation, and climate controlled spaces, where components do 
not get as degraded as when exposed to all environmental aggressions. 

 ASSESS SUBTRACTIONS 4DA│PJ4 

The subtractions (vide Chapter 4.4.4.2.1) are all components, elements and materials, 
planned to be subtracted from the pre-existence, by the designer, during the preliminary 
design developments. Therefore, the designer can make a global assessment and verify 
which his main aims were regarding the part of pre-existence, which had to be imperatively 
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removed from the building, e.g. if they had been wasted, up / re / down cycled, up / re / down 
processed, relocated; or even better, reused (vide Table 150). 

 ASSESS REMAININGS 4DA│PJ5 

The remainings (vide Chapter 4.4.4.2.2) are all components, elements and materials, 
planned to be maintained from the pre-existence, by the designer, during the preliminary 
design developments. Therefore, the designer can make a global assessment and verify 
which his main aims were regarding the part of pre-existence, which could remain in the 
building, e.g. if they had been upgraded; reinforced, consolidated; repaired, corrected; 
cleaned, decay arrested; or even better reused (vide Table 150). 

 ASSESS ADDITIONS 4DA│PJ6 

The additions (vide Chapter 4.4.4.2.3) are all components, elements and materials, 
planned to be added to the pre-existence, by the designer, during the preliminary design 
developments. Therefore, the designer can make a global assessment and verify which his 
main aims were regarding the new parts added into the building, e.g. if  they were new 
materials; new forms, components, up / re / down cycled, up / re / down processed, or even 
better relocated forms, components from the pre-existence (vide Table 150).  

  ASSESS REMAININGS VS. SUBTRACTIONS 4DA│PJ7 

It is very important for the designer and other involved actors to consider the 
relationship between subtractions and remainings. Some of them might forget that this was 
rehabilitation after all and end up demolishing and replacing much more than improving, 
restoring and/or maintaining. Sometimes buildings need to be demolished in order to maintain 
the city dynamics. Therefore, in such cases it would be better to simply respect the building 
for what it was, and let it “die with dignity”, as once Prof. Fernando Távora described, instead 
of maintaining less than 5 % and still call it rehabilitation. 

 ASSESS REMAININGS VS. ADDITIONS 4DA│PJ8 

Not less important is to consider the relationship between remainings and additions, by 
the designer and other involved actors. For the same reason as mentioned above, there 
should be specific limits to denominate an intervention as building rehabilitation. In cases, 
where the building is less than 5% maintained and more than 95% is considered new 
additions, why not to call it a sustainable new construction design that reuses “second-hand” 
forms, components and materials instead? 

 ASSESS OTHER PRIMARY PROPOSALS 4DA│PJ9 

Other primary proposals regard all other parameters that the designer might consider 
important to assess as well, but that somehow were not mentioned above. 
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4DA 
tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

 
 
 
 
 
 
The use of the tool available for the 4EA – Design / Design Assessment, at RE-

ARCHITECTURE®, allows the designer to easily create a summarised report, regarding the 
design-oriented parameters (vide Figure 82). 
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environment

significance

condition

subtractions

remainings

additions

remainings vs. Additions

remainings vs. subtractions

4DA│PJ1:9
 

Figure 82 – The primary proposals’ assessment (design) 

RE-ARCHITECTURE® also enables the designer to store his assessments (data) and 
print it whenever required. Together with the environment assessment (naturals and 
unnaturals), the significance assessment, and the condition assessment they can all together 
structure an outlined evaluation, summarizing the results of the design stage into a simple A4. 
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Design / Decision
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 83 – The lifespan rehabilitation: decision sub-stage 
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4.4.6 DECISION 

 
 

“Decisions are often based on a wide variety of different considerations. The role 
played by the emotions, intuition, judgments and prejudices, social ideals and norms 
and values is at least as important as that played by rational argument.”370 

After completed all sub-stages of analysis, synthesis, and simulation; the designer 
should be able to develop a very accurate design report, formulating / compiling all design 
decisions. The report should assemble all data, information and knowledge related to the 
proposed rehabilitation, as well as, its impact on the building and respective environment. 

Together with the pre-design, the design report has high potential to become not only a 
reliable handbook to support the designer and all involved actors during the construction 
stage of the rehabilitation intervention; but also later, during the occupation stage, to support 
the owners and/or users getting to know their building better, to explain the required repairs 
and maintenance, to present possibilities for future interventions, etc. 

When preserving both pre-design and design reports, the owners and/or users will be 
preserving truthful evidences of the building’s history. Later on, when something changes and 
a rehabilitation intervention is required again, it may not be necessary to spend so much time 
again. And still, the quality of the new rehabilitation design will be the same or even higher, as 
it is supported by the knowledge produced by the previous generation. 

It will be very easy to identify the changes developed during this rehabilitation design, 
when they have been clearly and fully documented in the two design process reports. 
Subtractions, remainings and additions are clearly documented, so the future designer would 
immediately start in a different / higher level of awareness, with a clearer idea of the building 
and respective life-cycles. Also, he would be totally informed about the assessments 
developed during this rehabilitation intervention, and who knows, even repeat them after 
twenty / thirty years in order to verify evolutions and progressions in time. 

Beyond the evident advantage for the building and respective environment, another 
important reason to develop such an accurate report; is that other primary and secondary 
documents might disappear with time, but as most data, information and knowledge is 
accurately stored and processed in this design process, lost information can be easily 
retrieved. 

Similar to the decision sub-stage, within the pre-design stage, three formats have been 
identified in this research to report the design stage developments: the documentary report 
(4DR); the oral report (4OR) and the physical report (4PR). The designer should try to use in 
the current decision sub-stage, the same methods he used to report the earlier decision sub-
stage. The involved actors will immediately recognise the language and no extra effort will be 
required to recognise a new language and/or discourse. 

 
 
 
 

                                                                 
370 Voordt, T. J. M van der & Wegen, H. B. R. van (2005) Architecture in Use, an introduction to the programming, 
design and evaluation of buildings, Oxford: Architectural Press, p. 145 
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4.4.6.1 4DR – DOCUMENTARY REPORT 
THE DOCUMENTATION OF THE NEW EXISTENCE 

 
Similar to the documentary report, described in the pre-design stage (vide Chapter 

4.3.2.1.1) the documentary report regards the structured assembly of all documentation, 
developed and/or found by the designer, during the earlier sub-stages; when producing 
accurate inventories, surveys, and/or assessments. 

The major difference is that before the designer was focusing on the building and its 
environment (pre-existence) and now he should be focused on the rehabilitation (proposed 
new existence) and related documentation. Therefore, again, even if the designer and 
involved actors are producing primary documents (vide Table 3), references to other primary 
and secondary documents (vide Table 4), can also be included, during this design stage. 

Design reports are commonly known among designers; however too often the 
differences between the pre-existence reality and the proposed new existence are clearly 
referenced. In case of unclassified buildings it is even a worse scenario, where not even 
designs need to be made, nor submitted, whenever the rehabilitation is considered of smaller 
scale. As most buildings are not often visited to check this self-denominated “small scale” 
rehabilitation, very often they eventually become of very high scale. 

In Portugal, for example, there are some specific plans Municipalities normally ask to 
designers, when involved with rehabilitation designs. They are called the “reds and yellows” 
(vermelhos e amarelos) and they show all additions, remainings and subtractions in one 
drawing. They have to be submitted together with a written report and a second set of 
drawings, only discriminating and detailing the new existence. In other countries, 
Municipalities also ask for two sets of drawings, however, the first is a set of drawings before 
intervention and the second, a set of drawings after intervention.  

In this situation, even if the drawings are “cleaner”, several situations might not be 
noticed, unless everything was totally measured and quantified. For example, if a division wall 
would be moved ten centimetres to the left, the method “reds and yellows” would denounce it 
immediately, as the designer would have to place the existing wall as yellow and the new wall 
as red. Instead, in the “before and after” method, such difference could easily be ignored, 
after all, e.g. in a floor plan, scale 1:200, this difference represents only two lines moved 5 
mm to the left. The municipal assessor could even think that it was a drawing mistake from 
the designer and not consider it seriously within the global percentages of subtractions / 
additions, neglecting the eventual material being wasted. 

As explained earlier in the preliminary design (vide Chapter 4.4.4.2), this design 
process, has added the colour blue to the “reds and yellows” method, representative of all 
subtracted elements, the designer would manage to bring back to the building, e.g. relocating 
components, recycling materials, etc. As such awareness is not institutionalised yet, the 
designer can choose to report it or not; however, the three distinct realities should be 
considered in his design process. He can even develop his own method, more personalised 
and adequate to his perception, but he considers them consciously. 

The produced document(s) can again be presented in the printed and/or digital 
version; and as they have been produced by the designer, a primary actor; consequently all 
documents will also be coded as primary documents. The designer should again check with 
the involved actors which are the official documents for this stage, so that he can distinguish 
clearly what is to be presented and what just need to be filed as part of the process. 
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Again, the degree of the detail chosen in the documentary report should be related to 
the degree of detail chosen for the pre-design report. That will allow the designer to make 
accurate comparisons, among data, information and knowledge from the same category. 
Therefore, a very important concern to maintain from the pre-design stage; would be that 
even if little and/or summarised the designer should develop the report with high quality and 
lifespan consciousness. 

4.4.6.2 4OR – ORAL REPORT 
THE VOICES OF THE NEW EXISTENCE 

 
Similar to the oral report, described in the pre-design stage (vide Chapter 4.3.5.2) the 

oral report regards all oral presentations; normally designers have to present the design 
process developments to the other primary actors, either in group or one-by-one meetings. At 
this stage (design) the designer has to present, in his own words, the general assumptions 
about the clear advantages and disadvantages his rehabilitation proposal brings to both 
building and environment. As, not always the other primary actors are very receptive for the 
different ideas and perceptions; nor understand what is being said, it is very important to 
dedicate time to make a confident oral report. 

There are very specific documents, mentioned already in the earlier decision sub-
stage, suitable to present short presentations, which can support the oral report, e.g. 
PowerPoint presentation, posters, audiovisuals; etc. Everything is viable, as long as useful 
and persuasive. After all, the designer has to convince all involved actors about his solutions, 
but most important of all, he should be also able to listen, whenever the remarks are 
reasonable and possible to be implemented. 

4.4.6.3 4PR – PHYSICAL REPORT 
THE MATERIALISATION OF THE NEW EXISTENCE 

 
Similar to the physical report, described in the pre-design stage (vide Chapter 4.3.5.3) 

the physical report regards the construction of three-dimensional (3D) models for illustrating 
the new existence of the building’s environment, the building as a whole; or even, some 
building details. More or less abstract, more or less final; 3D models can clearly reflect the 
scale and the focus level aimed by the designer. There are even designers with their own 3D 
model styles, their own language for representing specific realities (e.g. trees, building 
environment, water, etc). 
Just as in the documentary and oral report, it is very important, at this stage, to show very 
clear the consequences of such a design proposal in the building and respective 
environment. Therefore, the designer should find a wise method, coherent in the three 
reports, denouncing exactly what is being subtracted and remains from the pre-existence, 
what is being added: new and old. The designer would not have any difficulties in convincing 
the other involved actors that, his design proposal is suitable as well as lifespan conscious. In 
the particular case of the physical report, the 3D models could even suggest such lifespan 
awareness. All parallel realities could be clearly distinguished, e.g. with a different material, 
different colour, etc. It would only be a matter of creativity and ingeniousness, both natural 
qualities of a designer.  
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4.5 Tentative discussion 

A brief explanation about the genesis of the theoretical model proposed for the design 
process of lifespan conscious rehabilitation interventions, and its differences facing preceding 
building and design processes, clearly revealed that there was no direct progression from a 
previous theoretical model for the design process of such scale of interventions. 

Even if targeting a universal model, the design process was mainly theorised having in 
perspective the reality of Portugal and the Netherlands, where except for bigger designs 
and/or classified buildings, both pre-design and design activities are still developed by the 
designer and/or the team of designers involved in the rehabilitation intervention. There are, 
however, other countries, such as England, where the design process reality can vary 
considerably, and especially in the pre-design stage, the building surveyors can play a very 
important role. 

There are two stages of the design process. The main objective of the pre-design 
stage is to reconstruct the entire life cycle process of the building, from its construction till the 
period where the rehabilitation is being designed. Expert’s reports have been used already 
since the XIX century, most commonly for archaeological and historic purposes. However, 
more lately reports have also been used to support and document restoration interventions of 
monuments and listed buildings. This design process tries to introduce it to all buildings target 
of a rehabilitation intervention. 

The pre-design report enables the designer and involved actors to perceive the 
building and environment much more accurately. They might have had initial overstated 
expectations, which do not consider the consequences of the intended actions sufficiently. 
However, before starting to draw the changes, within the design developments, it is very 
important to first make acquaintance with the building, as it is. 

Consequently, the designer would be able to better support and advice the promoter 
and/or owner as well, providing him a complete insight in the significance and condition of the 
building and its environment. Not all buildings and environments will provide the same 
amount of information. The designer will verify that for some buildings he is able to find 
considerable amounts of information, regarding the building’s past, present and future; while 
for others the information found is basically the one he was able to retrieve from the building 
and environment themselves, regarding their present and future. 

Nevertheless, the pre-design report should only include truthful information, free from 
premeditated judgments or intervention aims. Otherwise, the designer will never be able to 
reach accurate results. Designers should base their evaluations on the information retrieved 
during the previous sub-stages and not based on previous experiences. The designer should 
not forget that each building has its own environment, significance and condition reality. 
Therefore, pre-established assumptions can lead the designer towards inadequate solutions. 

Based on a solid and consistent pre-design report, the designer can better materialize 
his concepts, aims and intentions, during the design stage, more conscious to the lifespan of 
both building and environment. Consequently, both building and designer shall certainly profit 
from such awareness. Moreover, the designer can start fighting the tendency to focus most 
attention on the additions, and distribute it more among the subtractions and remainings. If 
the designer does not value such substances, the contractor shall not either. 
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In rehabilitation interventions such pre-conceived conduct can exterminate 
considerable amounts of natural and built heritage. The designer should give the good 
example and design the destiny of every subtracted substance from the pre-existence, trying 
to target for the higher levels e.g. reuse, relocate, etc; rather than the lower ones, e.g. 
recycle, incinerations, landfill, etc. 

One of the main advantages in this design process, beyond many others, is that the 
designer can compare both pre-design, where he focuses on the building (as pre-existence); 
and design stages, where he focuses on the building plus the new requirements (as new 
existence); and effectively verify if his design decisions are according to the pre-design 
assumptions, or if instead, they are neglecting important parameters. 

The two evaluation sub-stages (pre-design and design) are the key sub-stages for 
such verification. This research believes that, maybe not directly, but on a reasonable term 
the designer will enjoy to evaluate his own design and decisions, in order to check his own 
evolution as a good practice professional, as well as the quality achieved under his control. 

Fix or standard solutions to rehabilitation problems have been avoided in this design 
process, as it does not intend to substitute nor underestimate the designer’s reasoning and 
decision-making process. Nevertheless, it does provide him technical knowledge, adequate to 
support him. It is then up to the designer to work accordingly and/or use the available tools. 

Lifespan consciousness is a principle, which consciously or unconsciously, will always 
be present, as long as the designer considers the past, present and future of the building, in 
his rehabilitation design developments. It should be felt more as a constant objective and not 
a professional / technical imposition. 

When consciously considering the preservation of the past and the controllability of the 
future, the designer strongly contributes to the reduction of design mistakes, which normally 
emerge after the rehabilitation design is constructed, or later during the use period. Case by 
case, this will prevent future demolitions, and consequently reduce the amount of reusable 
construction and demolition waste (C&DW), because then, only obsolete components, which 
have no other destination than incineration and landfill, are going to be wasted. 

Designers have now means to structurally consider parameters such as the building 
environment, the building significance and building condition in their rehabilitation design 
developments. And even if they decide to just consider some of them; at least they have a 
general perspective of what can be considered in rehabilitation interventions. 

The available tools have the main purpose, to allow the designer to use expert 
knowledge and technical support in his rehabilitation design developments, without the design 
process becoming too complex. As already referenced earlier, RE-ARCHITECTURE® aims to 
become a useful work environment for designers, involved in rehabilitation interventions. It 
does not aim to be an obstacle in their design process and respective developments. 

With RE-ARCHITECTURE® the designer is able to build a design process report with 
the registries of all the activities developed or just select the ones he would like to add in his 
report (e.g. documentary inventory). RE-ARCHITECTURE® is an innovative design process 
support system (DPSS) that provides to designers, free and easy accessible guidelines, tools 
and some web space to store the information related to their design processes. 

Therefore, all designers involved in this doctoral research were challenged to look out 
of Plato’s cave, go ahead and dare to use RE-ARCHITECTURE® in their own rehabilitation 
design processes. Through their experiences, opinions and needs, this research would be 
able to verify the contribution of such DPSS. Aiming always to better support their design 
processes, the researcher shall recommend progresses for the theorised design process, 
based on these same results. 
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 Appendix 0: The evolution of the lifespan 
rehabilitation design process 

 

 
Figure 84 - The lifespan rehabilitation: design process (first version) 

 

 
Figure 85 - The lifespan rehabilitation: design process (second version) 
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Figure 86 - The lifespan rehabilitation: design process (third version) 

 

 
Figure 87 - The lifespan rehabilitation: design process (fourth version) 

 

 
Figure 88 - The lifespan rehabilitation: design process (fifth version) 
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 Appendix 1: Acronyms 

code description  code description  
(1.-) feasibility  (7.1) deprivation  

(2.-) briefing  (7.2) preservation  

(3.-) pre-design  (7.3) conservation  

(4.-) design  (7.4) restoration  

(5.-) construction  (7.5) rehabilitation  

(6.-) occupation  (7.6) reconstruction  

(7.-) intervention  (7.7) demolition  

Table 151 – The universe of the lifespan rehabilitation building process 

 
code description  code description  

(AN) analysis  (FD) final design  

(CA) condition assessment  (OI) oral inventory  

(CD) conceptual design  (OR) oral report  

(CS) condition survey  (PD) preliminary design  

(DA) design assessment  (PI) physical inventory  

(DE) design  (PR) physical report  

(DI) documentary inventory  (SA) significance assessment  

(DR) documentary report  (SI) simulation  

(EA) environment assessment  (SS) significance survey  

(EV) evaluation  (SY) synthesis  

Table 152 – The universe of the lifespan rehabilitation design process 
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code description  code description  

(PA) primary adaptabilities  (SA) secondary adaptabilities  

(PB) primary buildings  (SB) secondary buildings  

(PC) primary components  (SC) secondary components  

(PD) primary documents  (SD) secondary documents  

(PE) primary environments  (SE) secondary environments  

(PF) primary forms  (SF) secondary forms  

(PG) primary aims  (SG) secondary aims  

(PH) primary hints  (SH) secondary hints  

(PI) primary lifespans  (SI) secondary lifespans  

(PJ) primary proposals  (SJ) secondary proposals  

(PK) primary conditions  (SK) secondary conditions  

(PL) primary locations  (SL) secondary locations  

(PM) primary materials  (SM) secondary materials  

(PN) primary naturals  (SN) secondary naturals  

(PO) primary costs  (SO) secondary costs  

(PP) primary performances  (SP) secondary performances  

(PQ) primary subtractions  (SQ) secondary subtractions  

(PR) primary actors  (SR) secondary actors  

(PS) primary substances  (SS) secondary substances  

(PT) primary functions  (ST) secondary functions  

(PU) primary unnaturals  (SU) secondary unnaturals  

(PV) primary values  (SV) secondary values  

(PW) primary drawings  (SW) secondary drawings  

(PV) primary remainings   (SV) secondary remainings   

(PY) primary additions  (SY) secondary additions  

(PZ) primary significances  (SZ) secondary significances  

Table 153 – The universe of primary and secondary parameters 
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code description  code description  

(1-) utilities, civil engineering 
facilities  (91) circulation, assembly facilities  

(2-) industrial facilities  (92) rest, work facilities  

(3-) administrative facilities, etc  (93) culinary facilities  

(4-) health facilities  (94) sanitary, hygiene facilities  

(5-) recreational facilities  (95) cleaning, maintenance 
facilities  

(6-) religious facilities  (96) storage facilities  

(7-) educational facilities, etc  (97) processing, plant, control 
facilities  

(8-) residential facilities  (98) other types of facilities, 
buildings  

(9-) common facilities, other 
facilities  (99) parts of facilities, etc  

Table 154 – Excerpt from table 0, CI/SfB construction indexing 

 
code description     

(1-) substructure     

(2-) structure, primary elements     

(3-) structure, secondary elements     

(4-) structure, finishes     

(5-) services, piped     

(6-) services, electrical     

(7-) fittings     

(8-) loose furniture, equipment     

(9-) external elements, other 
elements     

Table 155 – The universe of table 1, CI/SfB construction indexing 
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code description  code description  

(A-) constructions, forms  (-a) materials  

(B-) demolition and shoring work  (-b) -  

(C-) excavation and loose fill work  (-c) -  

(D-) -  (-d) -  

(E-) cast in situ work  (-e) natural stone  

(F-) blockwork, brickwork x (-f) precast with binder  

(G-) large block, panel work  (-g) clay (dried/fired) x 

(H-) section work  (-h) metal  

(I-) pipe work  (-i) wood; Wood laminates  

(J-) wire work, mesh work  (-j) vegetable and animal materials  

(K-) quiltwork  (-k) -  

(L-) flexible sheet work (proofing)  (-l) -  

(M-) malleable sheet work  (-m) inorganic fibres  

(N-) rigid sheet overlap work  (-n) rubbers, Plastics, etc.  

(O-) -  (-o) glass  

(P-) thick coating work  (-p) aggregates, loose fills  

(Q-) -  (-q) lime and cement binders, 
mortars, concretes  

(R-) rigid sheet work  (-r) clay, gypsum, magnesia and 
plastics binders, mortars  

(S-) rigid tile work  (-s) bituminous materials  

(T-) flexible sheet work  (-t) fixing and Jointing materials  

(U-) -  (-u) protective and process / 
property modifying materials  

(V-) film coating and impregnation 
work  (-v) paints  

(W-) planting work  (-w) ancillary materials  

(X-) work with components  (-x) -  

(Y-) formless work  (-y) composite materials  

(Z-) joints  (-z) substances  

Table 156 – The work and material categories (CI/SfB construction indexing) 
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code description  code description  

(AI) air  (JO) joints  

(AR) area  (MO) morphology  

(AS) accessibility  (PA) pathology  

(CA) cause  (SA) safety, air  

(CO) composites  (SE) services  

(EA) earth  (SE) safety, earth  

(FA) fauna  (SC) safety, composites  

(FI) fire  (SF) safety, fire  

(FL) flora  (SW) safety, water  

(HA) health, acoustic  (SY) symmetry  

(HO) health, olfactory  (US) usability, services  

(HT) health, tactic  (VO) volume  

(HV) health, visual  (WA) water  

Table 157 – The universe of other characteristics, within primary and secondary parameters 
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code description  

ADE Architectural Design and Engineering Unit  

BRE Building Research Establishment  

BSI British Standards Institution  

CCDR The Regional Development and Coordinating Commission, 
Comissão de Coordenação e Desenvolvimento Regional  

CIB International Council for Research and Innovation in Building and Construction  

CML Lisbon Municipal Council, Câmara Municipal de Lisboa  

DGEMN General Directorate for the National Buildings and Monuments, 
Direcção Geral dos Edifícios e Monumentos Nacionais  

EC European Commission  

FCT Foundation for Science and Technology, Fundação para a Ciência e a Tecnologia  

FAUTL Faculty of Architecture, Technical University of Lisbon; 
Faculdade de Arquitectura, Universidade Técnica de Lisboa  

GTAA Technical Office to Support Villages, Gabinete Técnico de Apoio às Aldeias  

ICOMOS International Council on Monuments and Sites  

IPPAR The Portuguese State Institute for Architectonic Heritage, 
Instituto Português do Património Arquitectónico  

ISO International Standards Organization  

LNEC National Laboratory of Civil Engineering, Laboratório Nacional de Engenharia Civil  

MTOZ Research Management Commission, Managementteam Onderzoek  

OA Order of Architects, Ordem dos Arquitectos  

PLEA Passive and Low Energy Architecture  

RDMZ Department for the Preservation of Monuments and Historic Buildings, 
Rijksdienst voor de Monumentenzorg  

RGD Government Buildings Agency, Rijksgebouwendienst  

RIBA Royal Institute of British Architects  

SAR Foundation for Architects' Research, Stichting Architecten Research  

SBR Foundation for Buildings' Research, Stichting Bouwresearch  

TNO Dutch Organisation for Applied Scientific Research, 
Nederlandse Organisatie voor toegepast-natuurwetenschappelijk onderzoek  

TUD Delft University of Technology, Technische Universiteit Delft  

TU/e Eindhoven University of Technology, Technische Universiteit Eindhoven  

UNESCO United Nations Educational, Scientific and Cultural Organization  

Table 158 – The acronyms of the referenced institutions, commissions and departments 
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 Appendix 2: 3EA – Environment assessment 

2.1 THE NATURALS 

 ASSESS NON LIVING: AIR 3EA│PN1 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PN1│AI1 
(Beaufort sc., 
kN/m2)371 

11:12 
≥ 103 

10:8 
[62; 103) 

7:5 
[29;62) 

4:2 
[6;29) 

1:0 
<6 

CO ≥ 10000 [8500;10000) [7000;8500) [5000;7000) < 5000 

NO2 ≥ 400 [240;400) [140;240) [100;140) < 100 

O3 ≥ 240 [180;240) [120;180) [60;120) < 60 

PM10≥ 120 [50;120) [35;50) [20;35) < 20 

PN1│AI2 
(µg/m3)372 

SO2 ≥ 500 [350;500) [210;350) [140;210) < 140 

day > 70 (65,70] (60;65] (55;60] ≤ 55 
PN1│AI3 
(dB)373 

night > 60 (55,60] (50;55] (45;50] ≤ 45 

Table 159 – The scale for rating the non living: air parameters 

 

                                                                 
371  Huler, S. (2004) Defining the Wind: The Beaufort Scale, and How a 19th-Century Admiral Turned Science into 
Poetry, New York: Crown 
372 I. A. (2006) Classes do Índice, Classificação do Índice de Qualidade do Ar proposto para 2006, Amadora: Instituto 
do Ambiente, available at: http://www.qualar.org/INDEX.PHP?page=1&subpage=7&ano_esc=2006 (accessed on 25-
06-2006) (Portuguese) 
373 DGA & (2001) Elaboração de mapas de ruído: Princípios orientadores, Lisboa: Direcção Geral do Ambiente & 
Direcção Geral, available at: 
http://www.iambiente.pt/ngt_server/ngtifs/iFileDialog.jsp?path=//Servidor/5682/mapasr_po.pdf&action=7 (accessed 
at. 25-05-2006) (Portuguese) 
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 ASSESS NON LIVING: FIRE 3EA│PN2 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PN2│FI1 
(Kcal/cm2)374 < 80 [80;120) [120;140) [140;160) > 160 

PN2│FI2 [0º;18º] (18º;36º] (36º;54º] (54º;72º] (72º;90º] 

PN2│FI3375 ≤ 100º (100º;150º] (150º;200º] (200º;250º] > 250º 

PN2│FI4376 maximum very high high moderate reduced 

PN2│FI5 maximum very high high moderate reduced 

Table 160 – The scale for rating the non living: fire parameters 

                                                                 
374 Šúri M., et al. (2005) PV-GIS: a web-based solar radiation database for the calculation of PV potential in Europe, 
International Journal of Sustainable Energy, 24, 2, 55-67, available at: http://re.jrc.cec.eu.int/pvgis/pv/ 
(accessed on 26-05-2006) 
375 Neufert, E., Neufert, P. (2000) Architects' data, London: Blackwell Science, p. 80 (adapted) 
376 M. A. D. R. P. (2004) Decreto-Lei156/2004 Medidas e acções a desenvolver no âmbito do Sistema Nacional de 
Prevenção e Protecção da Floresta contra Incêndios, in Diário da Republica: Série A, Lisboa: Ministério da 
Agricultura, Desenvolvimento Rural e Pescas, available at: 
http://www.diramb.gov.pt/data/basedoc/TXT_LN_26574_1_0001.htm (accessed on 26-05-2006) (Portuguese) 
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 ASSESS NON LIVING: WATER 3EA│PN3 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PN3│WA1 very  
frequent frequent reasonable occasionally very 

occasionally 

PN3│WA2  very much many reasonable few very few 

PN3│WA3  very few few reasonable many very much 

PN3│WA4377 
class 5 

extremely 
polluted 

class 4 
very  

polluted 
class 3  
polluted 

class 2 
fairly 

polluted 

class 1 
without 
pollution 

PN3│WA5 
(mm) ≥ 4000 [2000;4000) [1000;2000) [500;1000) < 500 

PN3│WA6 
(%)378 ≥ 90 [80;90) [60;80) [50;60) < 50 

PN3│WA7 totally 
perceptible perceptible neutral imperceptible totally 

imperceptible 

Table 161 – The scale for rating the non living: water parameters 

                                                                 
377 S. N. I. R. H. et al. (2006) Qualidade da Água: Classificação INAG, Lisboa: Sistema Nacional de Informação de 
Recursos Hídricos, Instituto da Água e Ministério do Ambiente, do Ordenamento do Território e do Desenvolvimento 
Regional, available at: http://snirh.inag.pt/snirh/dados_sintese/qual_ag_anual/qag_anuario.html (acessed in 26-05-
2006) (Portuguese) 
378  S. M. N. (1995) Humidade do ar – Humidade relativa às 9 T.M.G (CARTA I.6), Lisboa: Servico Meteorológico 
Nacional, Instituto do Ambiente (Portuguese), available at: 
http://www.iambiente.pt/atlas/est/index.jsp?zona=continente&grupo=&tema=c_humrelativa (accessed on 26-05-
2006) 
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 ASSESS NON LIVING: EARTH 3EA│PN4 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PN4│EA1 totally 
instable instable reasonable stable totally 

stable 

PN4│EA2379 
(Mercalli scale) ≥ 6 5 4 3 ≤ 2 

PN4│EA3 very high 
restrictions 

high 
restrictions 

reasonable 
restrictions 

low 
restrictions  

no  
restrictions 

PN4│EA4 very high 
mountainous 

high 
mountainous 

reasonable 
mountainous 

low 
mountainous plane 

PN4│EA5 extremely 
polluted very polluted polluted fairly 

polluted 
without 
pollution 

PN4│EA6 
(m)380 ≤ 0 ≥1000 [0;200) [500;1000) [200;500) 

PN4│EA7 ≥ 40 [20;40) [10;20) [6;10) < 6 

PN4│EA8 north northwest, 
northeast 

west, 
east 

southwest, 
southeast south 

Table 162 – A scale for rating the non living: earth parameters 

                                                                 
379 Grünthal, G. et al. (1998) European Macroseismic Scale 1998, EMS-98, Luxembourg: European Seismological 
Commission, available at: http://www.gfz-potsdam.de/pb5/pb53/projekt/ems/eng/index_eng.html (accessed on 26-05-
2006) 
380 C. N. A. (1982) Carta Hipsométrica (CARTA I.15) – Altimetria, Lisboa: Comissão Nacional do Ambiente, Instituto 
do Ambiente, available at: http://www.iambiente.pt/atlas/est/index.jsp?zona=continente&grupo=&tema=c_curvasnivel 
(accessed on 26-05-2006) (Portuguese) 
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 ASSESS NON LIVING: COMPOSITES 3EA│PN5 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PN5│CO1 
(%)381 

very  
absorbing 
≥ 80 

absorbing 
[60;80) 

neutral 
[40;60) 

reflective 
[20;40) 

very 
reflective 

< 20 

PN5│CO2 ≥ 35 [30,35) [25,30) [20,25) < 20 

PN5│CO3 ≤ -10 (-10;0] (0;10] (10;20] > 20 

Table 163 – A scale for rating the non living: composites parameters 

 ASSESS LIVING: FLORA 3EA│PN6 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PN6│FL1 very 
scarce scarce reasonable abundant very 

abundant 

PN6│FL2 very 
scarce scarce reasonable abundant very 

abundant 

PN6│FL3 very 
scarce scarce reasonable abundant very 

abundant 

PN6│FL4 very 
abundant abundant reasonable scarce very 

scarce 

Table 164 – A scale for rating the living: flora parameters 

 
 
 
                                                                 
381 BSI (1992) BS7543:1992, Guide to durability of buildings and building elements, products and components, 
London: British Standards Institution, p. 25 
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 ASSESS LIVING: FAUNA 3EA│PN7 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PN7│FA1:FA8 very abundant abundant reasonable scarce very 
scarce 

Table 165 – A scale for rating the living: fauna parameters 

 ASSESS LIVING: HUMANS 3EA│PN8 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PN8│-R1:-R8 very 
indifferent indifferent neutral concerned very 

concerned 

Table 166 – The scale for rating the living: human parameters 
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2.2 THE UNNATURALS 

 ASSESS MORPHOLOGY 3EA│PU3 

parameter rating scale     

 1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PU3│MO1 very 
discordant discordant neutral harmonious very 

harmonious 

PU3│MO2 very 
insignificant insignificant neutral significant very 

significant 

PU3│MO3 very unclear  unclear neutral clear very clear 

PU3│MO4 very 
discordant discordant neutral harmonious very 

harmonious 

PU3│MO5 very 
insignificant insignificant neutral significant very 

significant 

Table 167 – A scale for rating the morphology parameters 
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 ASSESS SERVICES 3EA│PU6 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PU6│SE1 no available 
services 

poisonous 
water 

unpotable 
water 

potable 
water 

potable & 
unpotable 

water 

PU6│SE2 no available 
services 

non-renewable,
imported 

non-renewable,
local 

renewable, 
imported 

renewable, 
local 

PU6│SE3 no available 
services aerial cables  underground 

cables wireless satellite 

PU6│SE4382 no available 
services 

badly 
improvised 

traditional, no 
subdivision 

partially 
material-flow-

oriented 
totally material-
flow –oriented 

PU6│SE5 no available 
services 

dumped 
indifferently 

traditional, no 
subdivision 

partially 
material-flow-

oriented 
totally material-
flow –oriented 

PU6│SE6 no available 
services 

precarious 
services basic services good 

services 
excellent 
services 

PU6│SE7 no available 
services 

precarious 
services basic services good 

services 
excellent 
services 

PU6│SE8 no available 
services 

precarious 
services basic services good 

services 
excellent 
services 

Table 168 – The scale for rating the services parameters 

                                                                 
382 U. N. E. P. (2005) Innovative Sanitation concept shows way towards sustainable urban development, in 23rd 
Session of the Governing Council, Global Ministerial Environment Forum (GC-23/GMEF), Nairobi: United Nations 
Environment Programme, available at: www.unep.org/gc/gc23/documents/Germany.doc (accessed on 26-05-2006) 
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 ASSESS ACCESSIBILITIES 3EA│PU7 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PU7│AS1 inexistent, 
impossible 

inexistent, 
possible 

existent, bad 
condition 

existent, 
reasonable 

existent, 
good 

PU7│AS2 inexistent, 
impossible 

inexistent, 
possible 

existent, bad 
condition 

existent, 
reasonable 

existent, 
good 

PU7│AS3 inexistent, 
impossible 

inexistent, 
possible 

existent, bad 
condition 

existent, 
reasonable 

existent, 
good 

PU7│AS4 (km) ≥10 [5;10) [1;5) [0,5;1) < 0,5 

PU7│AS5 
(km) ≥ 15 [10;15) [5;10) [1;5) < 1 

PU7│AS6 
(km) ≥ 30 [20;30) [10;20) [1;10) < 1 

PU7│AS7 
(km) ≥ 30 [20;30) [10;20) [1;10) < 1 

PU7│AS8 
(km) ≥ 150 [100;150) [50;100) [1;50) < 1 

Table 169 – The scale for rating the accessibilities parameters 
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 Appendix 3: 3SA – Significance assessment 

   code description r 

3SS│PV1 social 4 

3SS│PV2 economic  2 ecological social economic 

3SS│PV3 political  2 

3SS│PV4 historic 4 

3SS│PV5 aesthetical  3 age 
(OTHER) 
PRIMARY 
VALUES 

political 

3SS│PV6 scientific 3 

3SS│PV7 age 5 

3SS│PV8 ecological 5 scientific aesthetical historic 

3SS│PV9 other primary values - 

Table 170 – The very low risk of the primary values 
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Figure 89 – The very low risk of the primary values 

The designer can assume that the inherent primary values represent very low risk for 
the building, when he identifies: very high ratings for the age and ecological values, high 
ratings for the social and historic values, reasonable ratings for the aesthetical and scientific 
values, and low ratings for the economic and political values (vide Figure 89). 
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   code description r 

3SS│PV1 social 3 

3SS│PV2 economic  3 ecological social economic 

3SS│PV3 political  3 

3SS│PV4 historic 3 

3SS│PV5 aesthetical  4 age 
(OTHER) 
PRIMARY 
VALUES 

political 

3SS│PV6 scientific 4 

3SS│PV7 age 4 

3SS│PV8 ecological 4 scientific aesthetical historic 

3SS│PV9 other primary values - 

Table 171 – The low risk of the primary values 
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Figure 90 – The low risk of the primary values 

 
The low risk would be assumed when the building had high ratings for the aesthetical, 

scientific, age and ecological values; and reasonable ratings for the social, historic, economic 
and political values (vide Figure 90). 
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   code description r 

3SS│PV1 social 2 

3SS│PV2 economic  4 ecological social economic 

3SS│PV3 political  4 

3SS│PV4 historic 2 

3SS│PV5 aesthetical  5 age 
(OTHER) 
PRIMARY 
VALUES 

political 

3SS│PV6 scientific 5 

3SS│PV7 age 3 

3SS│PV8 ecological 3 scientific aesthetical historic 

3SS│PV9 other primary values - 

Table 172 – The reasonable risk of the primary values 
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Figure 91 – The reasonable risk of the primary values 

Then, the reasonable risk would be assumed when the building had very high ratings 
to the aesthetical and scientific values, high ratings for economic and political values, 
reasonable ratings for the age and ecological values, and low ratings to the social and historic 
values (vide Figure 91). 
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   code description r 

3SS│PV1 social 5 

3SS│PV2 economic  5 ecological social economic 

3SS│PV3 political  5 

3SS│PV4 historic 5 

3SS│PV5 aesthetical  2 age 
(OTHER) 
PRIMARY 
VALUES 

political 

3SS│PV6 scientific 2 

3SS│PV7 age 2 

3SS│PV8 ecological 2 scientific aesthetical historic 

3SS│PV9 other primary values - 

Table 173 – The high risk of the primary values 
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Figure 92 – The high risk of the primary values 

Also, the high risk would be assumed when the building had low ratings for the 
aesthetical, scientific, age, and ecological and values, and very high ratings to the social, 
historic, economic and political values (vide Figure 92). 
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   code description r 

3SS│PV1 social 1 

3SS│PV2 economic  1 ecological social economic 

3SS│PV3 political  1 

3SS│PV4 historic 1 

3SS│PV5 aesthetical  1 age 
(OTHER) 
PRIMARY 
VALUES 

political 

3SS│PV6 scientific 1 

3SS│PV7 age 1 

3SS│PV8 ecological 1 scientific aesthetical historic 

3SS│PV9 other primary values - 

Table 174 – The high risk of the primary values 

0

1

2

3

4

5
social

economic

political

historic

aesthetical

scientific

age

ecological

3SA│PV1:9
 

Figure 93 – The very high risk of the primary values 

Finally, the very high risk would be having all the cultural values with very low – none 
value (vide Figure 93). No interest by any of the involved actors, no condition, etc; would be 
like a ‘death penalty’ determining that there was no more hope for that specific building. 
Because normally even if all primary values are very low, the ecological value is scarcely low, 
due to its inherent perception of valuing the building as an existing resource, even if 
manufactured. 
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 Appendix 4: 3CA – Condition assessment 

4.1 THE SUBSTANCES 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│SF1 totally un-
related 

mostly un-
related neutral mostly related totally 

related 

3CA│SF2 very discordant discordant neutral harmonious very 
harmonious 

3CA│SF3 totally 
asymmetrical 

mostly 
asymmetrical neutral mostly 

symmetrical 
totally 

symmetrical 

3CA│SF4 totally un-
proportioned 

mostly un-
proportioned neutral mostly 

proportioned 
totally 

proportioned 

3CA│SF5 very unclear  unclear neutral clear very clear 

3CA│SF6 ≥ 95 % 
anomalies 

[65;95)% 
anomalies 

[35;65)% 
anomalies 

[5;35)% 
anomalies 

< 5% 
anomalies 

3CA│SF7 totally un-
rhythmic 

mostly un-
rhythmic neutral mostly 

rhythmic totally rhythmic 

3CA│SF8 very low 
associations 

low 
associations 

reasonable 
associations 

high 
associations 

very high 
associations 

Table 175 – The scale for rating the substances, formal parameters 
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 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│SC1 totally un-
related 

mostly un-
related neutral mostly 

related 
totally 
related 

3CA│SC2 very discordant discordant neutral harmonious very 
harmonious 

3CA│SC3 totally 
asymmetrical 

mostly 
asymmetrical neutral mostly 

symmetrical 
totally 

symmetrical 

3CA│SC4 totally un-
proportioned 

mostly un-
proportioned neutral mostly 

proportioned 
totally 

proportioned 

3CA│SC5 very unclear  unclear neutral clear very clear 

3CA│SC6 ≥ 95 % 
anomalies 

[65;95)% 
anomalies 

[35;65)% 
anomalies 

[5;35)% 
anomalies 

< 5% 
anomalies 

3CA│SC7 totally un-
rhythmic 

mostly un-
rhythmic neutral mostly 

rhythmic 
totally 

rhythmic 

3CA│SC8 very low 
associations 

low 
associations 

reasonable 
associations 

high 
associations 

very high 
associations 

Table 176 – The scale for rating the substances, componential parameters 
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 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│SM1 totally 
insensitive 

mostly 
insensitive neutral mostly 

sensitive 
totally 

sensitive 

3CA│SM2 totally 
insensitive 

mostly 
insensitive neutral mostly 

sensitive 
totally 

sensitive 

3CA│SM3 totally 
insensitive 

mostly 
insensitive neutral mostly 

sensitive 
totally 

sensitive 

3CA│SM4 totally 
insensitive 

mostly 
insensitive neutral mostly 

sensitive 
totally 

sensitive 

3CA│SM5 high 
dryness 

reasonable 
dryness neutral reasonable 

moistness 
high 

moistness 

3CA│SM6 high 
warmth 

reasonable 
warmth neutral reasonable 

coldness 
high  

coldness 

3CA│SM7 very low 
density 

low 
 density 

reasonable 
density 

high 
density 

very high 
density 

3CA│SM8 very low 
deformation 

low 
 deformation 

reasonable 
deformation 

high 
deformation 

very high 
deformation 

Table 177 – The scale for rating the substances, material parameters 
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4.2 THE FUNCTIONS 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│ST1 very low 
availability 

low 
availability 

reasonable 
availability 

high 
availability 

very high 
availability 

3CA│ST2 worst 
position 

bad 
position neutral good 

position 
optimal 
position 

3CA│ST3 r≥2s  2s>r>s s=r 2r>s>r s≥2r 

3CA│ST4 totally 
inadequate 

mostly 
inadequate neutral mostly 

adequate 
totally 

adequate 

3CA│ST5 totally 
inadequate 

mostly 
inadequate neutral mostly 

adequate 
totally 

adequate 

3CA│ST6 totally  
unclear  

mostly 
unclear neutral mostly 

clear 
totally 
clear 

3CA│ST7 very 
inefficient 

mostly 
inefficient neutral mostly 

efficient 
totally 

efficient 

3CA│ST8 worst 
orientation 

bad 
orientation neutral good 

orientation 
optimal 

orientation 

Table 178 – The scale for rating the functions parameters 
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4.3 THE PERFORMANCES 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CA│PP1 totally 
unsafe 

mostly 
unsafe neutral mostly 

safe 
totally 
safe 

3CA│PP2 totally 
unsafe 

mostly 
unsafe neutral mostly 

safe 
totally 
safe 

3CA│PP3 totally 
unsafe 

mostly 
unsafe neutral mostly 

safe 
totally 
safe 

3CA│PP4 totally 
unsafe 

mostly 
unsafe neutral mostly 

safe 
totally 
safe 

3CA│PP5 totally 
unsafe 

mostly 
unsafe neutral mostly 

safe 
totally 
safe 

3CA│PP6 no available 
services 

precarious 
services 

basic 
services 

good 
services 

excellent 
services 

3CA│PP7 totally 
inaccessible 

mostly 
inaccessible neutral mostly 

accessible 
totally 

accessible 

3CA│PP8 totally 
unclean 

mostly 
unclean neutral mostly 

clean 
totally 
clean 

Table 179 – The scale for rating the primary performances parameters 
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 ASSESS SAFETY, FOUR ROOTS 3CA│PP1 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PP1│SA1 
(m3/m3h)383 >1 (0,6;1] (0,4;0,6] (0,2;0,4] ≤ 0,2 

PP1│SA2 very low 
tightness 

low 
tightness 

reasonable 
tightness 

high 
tightness 

very high 
tightness 

PP1│SA3 
(dB)384 < 20 [20;30) [30;35) [35;40) ≥ 40 

PP1│SA4 
(l/s) 385 < 4 [4;11) [11;18) [18;25) ≥ 25 

PP1│SA5 
(m/s)386 > 1,5 [1;1,5) < 0,25 [0,5;1) [0,25;0,5) 

PP1│SA6 
(h/1) 387 < 5 [5;15) [15;25) [25;35) ≥ 35 

PP1│SA7 very high 
emissions 

high 
emissions 

reasonable 
emissions 

low 
emissions 

very low 
emissions 

Table 180 – The scale for rating air safety parameters 

                                                                 
383 SenterNovem (2005) Dubbele naad- en kierdichting, Utrecht: SenterNovem, available at: 
http://www.senternovem.nl/kompas/utiliteitsbouw/technieken/Dubbele_naad_en_kierdichting.asp (accessed on 28-
05-2006) 
384 Tutt, P. & David, A. (1998) New metric handbook: Planning and Design Data, Oxford: Butterworth-Heinemann, p. 
437 (adapted) 
385 Ibidem, p. 384 (adapted) 
386 Cowan, H.J. (1991) Handbook of architectural technology, New York: Van Nostrand Reinhold, p. 334 
387 Ibidem, p. 387 (adapted) – dependent on the building facility 
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 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PP1│SF1 no  
measures 

local battery 
detection 

local electric 
detection 

central electric 
detection 

detection and 
connection 

to fire 
department 

PP1│SF2 
(minutes) < 15 [15;30) [30;60) [60;120) ≥ 120 

PP1│SF3 
(classes)388 E D C B A1, A2 

PP1│SF4 very high 
production 

high 
production 

reasonable 
production 

low 
production 

very low 
production 

PP1│SF5 
(classes) 389 s3 - s2 - s1 

PP1│SF6 very low 
evacuation 

low 
evacuation 

reasonable 
evacuation 

high 
evacuation 

very high 
evacuation 

PP1│SF7 
(minutes) ≥ 120 [60;120)  [30;60) [15;30) < 15 

Table 181 – The scale for rating fire safety parameters 

                                                                 
388 Paap, F. (2006) Reaction to fire: The European classification system, Delft: TNO, available at: 
http://www.tno.nl/bouw_en_ondergrond/bouwinnovatie/brandveiligheid_1/eurotesting/ (accessed on 28-05-2006) 
389 Ibidem 
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 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PP1│SW1 very low 
tightness 

low 
tightness 

reasonable 
tightness 

high 
tightness 

very high 
tightness 

PP1│SW2 very low 
tightness 

low 
tightness 

reasonable 
tightness 

high 
tightness 

very high 
tightness 

PP1│SW3 very low 
tightness 

low 
tightness 

reasonable 
tightness 

high 
tightness 

very high 
tightness 

PP1│SW4 
class 5 

extremely 
polluted 

class 4 
very  

polluted 
class 3 

 polluted 
class 2 
fairly 

polluted 

class 1 
without 
pollution 

PP1│SW5 very low 
tightness 

low 
tightness 

reasonable 
tightness 

high 
tightness 

very high 
tightness 

PP1│SW6 
(%) ≥ 90 [80;90) [60;80) [50;60) < 50 

PP1│SW7 totally 
perceptible perceptible neutral imperceptible totally 

imperceptible 

Table 182 – The scale for rating water safety parameters 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PP1│SE1:SE7 very low 
resistance 

low 
resistance 

reasonable 
resistance 

high 
resistance 

very high 
resistance 

Table 183 – The scale for rating earth safety parameters 
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 ASSESS SAFETY, COMPOSITES 3CA│PP2 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PP2│SC1 
(%)390 

very  
absorbing 

≥ 80 
absorbing 

[60;80) 
neutral 
[40;60) 

reflective 
[20;40) 

very 
reflective 

< 20 

PP2│SC2 ≥ 35 [30;35) [25;30) [20;25) < 20 

PP2│SC3 ≥ 35 [30;35) [25;30) [20;25) < 20 

PP2│SC4 ≤ -10 (-10;0] (0;10] (10;20] > 20 

PP2│SC5 ≤ -10 (-10;0] (0;10] (10;20] > 20 

PP2│SC6 
(U-value: 
W/m2/ºC) 391 

> 2 (1,2;2] (0,7;1,2] (0,3;0,7] ≤ 0,3 

Table 184 – The scale for rating composites safety parameters 

                                                                 
390 BSI (1992) BS7543:1992, Guide to durability of buildings and building elements, products and components, 
London: British Standards Institution, p. 25 
391 Tutt, P. & David, A. (1998) New metric handbook: Planning and Design Data, Oxford: Butterworth-Heinemann, p. 
390 (adapted) 
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 ASSESS SAFETY, SERVICES 3CA│PP6 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

PP6│US1 no available 
services 

poisonous 
water 

unpotable 
water 

potable 
water 

potable & 
unpotable 

water 

PP6│US2 no available 
services 

non-renewable, 
imported 

non-renewable, 
local 

renewable, 
imported 

renewable, 
local 

PP6│US3 no available 
services aerial cables  underground 

cables wireless satellite 

PP6│US4 no available 
services 

badly 
improvised 

traditional, no 
subdivision 

partially 
material-flow-

oriented 
totally material-
flow -oriented 

PP6│US5 no available 
services 

dumped 
indifferently 

traditional, no 
subdivision 

partially 
material-flow-

oriented 
totally material-
flow -oriented 

PP6│US6 no available 
services 

dumped 
indifferently 

traditional, no 
subdivision 

partially 
material-flow-

oriented 
totally material-
flow -oriented 

Table 185 – The scale for rating safety, services parameters 
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 ASSESS HEALTH, VISUAL 3CA│SP1 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

SP1│HV1 
(%)392 ≤ 1 (1;2] (2;3] (3;4) ≥ 4 

SP1│HV2 
(lux) 393 ≤ 100 (100;200] (200;400] (400;600] > 600 

SP1│HV3 
(h/day) < 2 [2;4) [4;6) [6;8) ≥ 8 

SP1│HV4 
(%) ≤ 20 (20;40] (40;60] (60;80] > 80 

SP1│HV5 very bad 
appearance 

bad 
appearance 

reasonable 
appearance 

good 
appearance 

very good 
appearance 

SP1│HV6 very low 
contact 

low 
contact 

reasonable 
contact 

high 
contact 

very high 
contact 

SP1│HV7 totally 
exposed 

mostly 
exposed neutral mostly 

sheltered 
totally 

sheltered 

Table 186 – The scale for rating visual health parameters 

                                                                 
392 Tutt, P. & David, A. (1998) New metric handbook: Planning and Design Data, Oxford: Butterworth-Heinemann, p. 
416 (adapted) 
393 Ibidem, p. 413 (adapted) 
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 ASSESS HEALTH, ACOUSTIC 3CA│SP2 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

SP2│HA1 
(dB)394 < 20 [20;30) [30;40) [40;50) ≥ 50 

SP2│HA2 
(dB) < 20 [20;30) [30;40) [40;50) ≥ 50 

SP2│HA3 
(dB) < 10 [10;20) [20;30) [30;40) ≥ 40 

SP2│HA4 
(dB) < 10 [10,20) [20;30) [30;40) ≥ 40 

SP2│HA5 
(%) ≤ 20 (20;40] (40;60] (60;80] > 80 

SP2│HA6 
(seconds)395 > 2 < 0,5 [1,2;2) [0,8;1,2) [0,5;0,8) 

Table 187 – The scale for rating acoustic health parameters 

                                                                 
394 Tutt, P. & David, A. (1998) New metric handbook: Planning and Design Data, Oxford: Butterworth-Heinemann, p. 
436 (adapted) 
395 Sonus (2006) Nagalmtijd, Dordrecht: Sonus bv raadgevende ingenieurs, available at: 
http://www.sonus.nl/dutch/begrippen/toelichtingen/nagalm.html#nagalmtijd%20boven (accessed on 28-05-2006) 
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 ASSESS HEALTH, TACTILE 3CA│SP3 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

SP3│HT1 high 
 roughness 

mostly 
 roughness neutral mostly 

softness 
high 

softness 

SP3│HT2 high 
 stiffness 

mostly 
 stiffness neutral mostly 

 suppleness 
high 

suppleness 

SP3│HT3 high 
sharp 

mostly 
sharp neutral mostly rounded high 

rounded 

SP3│HT4 high non-
conduction 

mostly 
 non-

conduction 
neutral mostly 

conduction 
high 

conduction 

SP3│HT5 high 
dryness 

mostly 
dry neutral mostly 

moistness 
high 

moistness 

SP3│HT6 high 
warmth 

mostly 
warmth neutral mostly 

coldness 
high  

coldness 

SP3│HT7 extremely 
poisonous 

very  
poisonous poisonous fairly 

poisonous harmless 

Table 188 – The scale for rating tactile health parameters 
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 ASSESS HEALTH, OLFACTORY 3CA│SP4 

 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

SP4│HO1 > 100 (80;100] (60;80] (40;60] <40 

SP4│HO2 > 120 (100;120] (80;100] (60;80] <60 

SP4│HO3 ≥ 40 [30;40) [20;30) [10;20) < 10 

SP4│HO4 ≥ 60 [50;60) [40;50) [30;40) < 30 

SP4│HO5 very low 
pleasant 

low 
pleasant 

reasonable 
pleasant 

high 
pleasant 

very high 
pleasant 

SP4│HO6 very high 
unpleasant 

high 
unpleasant 

reasonable 
unpleasant 

low 
unpleasant 

very low 
unpleasant 

SP4│HO7 extremely 
poisonous 

very  
poisonous poisonous fairly 

poisonous harmless 

Table 189 – The scale for rating olfactory health parameters 
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4.4 THE LIFESPANS 
 rating scale     

parameter 

1 
very low 

2 
low 

3 
reasonable 

4 
high 

5 
very high 

3CS│PI1 
(years)396 

temporary 
≤ 15 

short 
(15;30] 

medium 
(30;45] 

normal 
(45;60] 

long 
(60;75] 

3CS│PI2 
(years) reactive proactive 

≥ 5 
proactive 

 [2;5) 
proactive 
 [0,5;2) 

proactive 
< 0,5 

3CS│PI3 
> three 

replacements 
during design 

life 

three 
replacements 
during design 

life 

two 
replacements 
during design 

life 

one 
replacement 
during design 

life 

no 
replacements 
during design 

life 
3CS│PI4 
(years) 

temporary 
≤ 15 

short 
(15;30] 

medium 
(30;45] 

normal 
(45;60] 

long 
> 60 

class 1397 
≤ 5 

class 2 
(5;25] 

class 3 
(25;50] 

class 4 
(50;100] 

class 5 
>100 3CS│PI5 

(years)  temporary398 
<10 

short 
[10;30) 

medium 
[30;60) 

normal 
[60;120) 

long 
≥120 

3CS│PI6 totally  
cost-ineffective 

mostly  
cost-ineffective neutral mostly 

cost-effective 
totally  

cost-effective 

Table 190 – The scale for rating lifespans parameters 

 
 

                                                                 
396 Huffmeier, F.J.M. et al. (1998) Levensduur van bouwproducten, praktijkwaarden, Rotterdam: SBR (adapted) 
397 CEN (1993) Eurocode 1: Basis of Design and Actions on Structures, Part 1: Basis of Design, ENV 1991-1, 
CEN/TC250, Brussels: European Committee for Standardization 
398 BSI (1992) BS 7543: Guide to durability of building elements, products and components, London: British 
Standards Institution, p. 5 
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