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Abstract 

Currently, no systematic policy for the preventive conservation of built cultural heritage exists 

in the South-West Europe. The actual approaches for inspection, diagnosis, monitoring and 

curative conservation are intermittent, unplanned, overpriced and lack a methodical strategy. 

Therefore, the ultimate goal of the HeritageCare project is the creation of a non-profit self-

sustaining entity which will keep supervising the accomplishment of the methodology and the 

sustainability of the results once the project is concluded.  

The present report belongs to the first Group of Activities of the project and it is focus on the 

survey of the construction typologies and integrated objects inside the heritage buildings, the 

main damage mechanisms and the most common deterioration processes for buildings and 

objects within the SUDOE space. 

The report starts with a deeply description of the contextualization of the heritage buildings 

on the SUDOE territory, construction elements (structural, envelope, partitions, finishes 

installations, etc.), the typical construction systems (assemblage of construction elements), as 

well as particularities between the three countries (Portugal, Spain and France). The indoor 

assets (integrated and movable furniture) are also characterized in terms of typologies and 

materials. 

Two sections of the report are devoted to the typical damages on the constructions systems 

(buildings) and the indoor assets (integrated or movable furniture). The damages were 

organized as biological colonization, discoloration and deposits, material loss, detachments, 

cracks, deformations and other type damages. 

The next step of the project activities will be the definition of a methodology for inspection, 

diagnosis and advice to owners, including a list of requirements necessary to develop the tools 

for inspection, diagnosis, management, and visualization of Heritage buildings.  
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1 Introduction 

Currently, no systematic policy for the preventive conservation of built cultural heritage exists 

in the South-West Europe (Figure 1). The actual approaches for inspection, diagnosis, 

monitoring and curative conservation are intermittent, unplanned, overpriced and lack a 

methodical strategy. The available financial resources are scarce and they are mostly 

addressed to listed structures. Besides, owners and stakeholders often conceal an inborn 

reluctance to invest in preventive conservation and maintenance programs.  

 
Figure 1: Distribution of the Heritage built in the Southwest Europe.  

In light of these considerations and driven by the principle “prevention is better than cure”, 

the HeritageCARE project has recently been launched within the Interreg-SUDOE program 

co-funded by the ERDF, with the purpose of unfolding an integrated and sustainable strategy 

for the preventive conservation of built cultural heritage within the South-West Europe. This 

project involves 3 Countries (Portugal, Spain and France), 8 beneficiary partners and 11 

associated partners (Figure 2).  
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Figure 2: Consortium of the HeritageCare Project.  

 

The ultimate goal of the HeritageCare project is the creation of a non-profit self-sustaining 

entity which will keep supervising the accomplishment of the methodology and the 

sustainability of the results once the project is concluded.  

The present report belongs to the first Group of Activities of the project and it is focus on the 

survey of the construction typologies and integrated objects inside the heritage buildings, the 

main damage mechanisms and the most common deterioration processes for buildings and 

objects within the SUDOE space. Therefore the report is composed by the following sections: 

Section 1: Introduction of the report 

Section 2: Contextualization of the Heritage on the SUDOE territory 

Section 3: Building construction systems and materials 

Section 4: indoor Assets characterization 

Section 5: Typical damages of construction systems 

Section 6: Typical damages of assets 

Section 7: Conclusions  
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2 Contextualization of the Heritage on the 

SUDOE territory 

 Background on restauration and preventive 

conservation 

The concept of heritage has changed over the last few centuries until becoming a fundamental 

point of reference that is worth to know, preserve, maintain, restore and transmit from 

generation to generation in what concerns all material, natural and intangible perspectives of 

our culture. The heritage consciousness, currently accepted by states, countries, regions, cities, 

territories and landscapes, has become a tool which has been growing over time, from a bare 

esteem for beautiful objects to what in the last decades has been called the complete 

heritagization or the heritagization of the man. In this sense, the countries of Southwest 

Europe, marked first by the cultural transfers of the Mediterranean Sea as Mare Nostrum and 

then linked to the western world through the ocean as from the 15th century, play a decisive 

role in the progress of heritage awareness. For instance, in France, Portugal and Spain, 

the appreciation of the beauty jumps from the scale of collection objects - especially the Royal 

collections, which play such an important role in the monarchies of these countries during the 

Middle Ages and which will be the origin of the great state museums in the 19th and 20th 

centuries - to the buildings. This appreciation, while always latent through the maintenance 

of its functionalities or the versatility of the different cultural ages of their users, will be more 

decisive since the beginning of scientific knowledge of Art and Architecture History in the 18th 

century with J. J. Winckelmann (1717-1768). 

This first effort to know and systematize the appreciation towards objects and architectural 

construction will spread throughout Europe at the end of the 18th century from Germany and 

Italy, still with the Spanish Crown in the Kingdom of Naples that will play a crucial role in 

appreciating Ancient World’s antiquities and ruins by carrying out the excavation campaigns 

in Pompeii (1748) and Herculano (1738), both with the support of Carlos III. The appreciation 
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of the objects expanded from strange to beautiful things, to ancient architecture and 

archaeology and from the sphere of nobility to the bourgeoisie, so that they could be enjoyed 

not only by their owners, but also by those who had the training for it. Thus, in decades, there 

has been a shift from the occasional openings of palaces to the first circles of Fine Arts and to 

the first big museums, initially in France, after the Revolution, and later in Spain and Portugal 

with the disentailment of the patrimony and the artistic collections. In this regard, it is 

important to recall the creation of the National Museum of the Louvre, based on the idea of 

Denis Diderot (1765), that was finished only after the French Revolution, at the end of 18th 

century, with the Bourbon dynasty’s collections and the results of the archaeology campaigns 

and the Napoleonic art looting. Although delayed due to Spanish historical circumstances, the 

end of the first quarter of 19th century marks the origin of El Prado Museum, also with Carlos 

III. At the end of this century, the National Museum of Ancient Art of Lisbon was also created, 

bringing together collections and objects from the heritage of the Church of Portugal.  

After these first steps towards heritage tutelage and the claim of heritage as identity, trends in 

the conservation and restoration of monuments, built heritage and ruins, started to appear 

with intent to stop their destruction and revert them in order to be used again. And these 

trends were associated with the identification heritage-territory. 

In the 20th century, there was a debate about heritage. For the first time, the Italian schools of 

art and architecture did begin to consider the need to preserve the surrounding environment 

of monuments, which resulted in the recognition of city centres as the deposit of the values of 

a social collective, who identifies itself not only with the traditional monuments, but also with 

all the context elements supporting the memory. Hence, the concept of heritage was extended 

to landscape and territory. In the same period, the Charter of Athens, the Restoration Charter 

and the Conservation Charter were published. After the II World War, several international 

organizations dealing with heritage were also created. Among them, the UNESCO, founded in 

1945, did not actually work on heritage until Hague Convention in 1954. Since then, 

the international agencies enacted various charts and recommendations regarding the 

protection and conservation of heritage, culture and, since 1972, natural heritage. 

A vision of heritage as a social and cultural asset as well as an economic resource was provided 

for the first time by the Franceschini Commission, which determined all policies related to 

heritage as a development factor until nowadays. This also enabled the emergence of 

professions associated not only with heritage preservation and restoration, but also with 

heritage management. 
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In the second half of 20th century, knowledge became the key. Heritage was studied from many 

disciplines and the scientific restoration brought to light numerous curricular studies that 

constituted a support. In this sense, the knowledge about heritage that requires intervention 

and the support of both experimental sciences and technology to the analysis of pathologies, 

was determining. Among others, geology, chemistry, physics, engineering and graphic 

representation have become essential to recognize monuments and support the current trend 

towards the so-called minimal restoration, reversible and scientifically demonstrated. 

Linked to the concept of heritage is the concept of territory, which is indeed wider than the 

concepts of environment and context of the monument. The concept of territory is very 

important to fulfil one of the main objective of the HeritageCare project at this stage, namely 

the characterization of the Southwest Europe. Heritage relations are defined more by cultural 

behaviours and advances generated by man and nature, than by administrative borders. Many 

initiatives to identify territorial cultural heritage extend and create links among communities 

beyond what was initially foreseen, allowing new ties for understanding and knowledge 

development of previous cultures, research and conservation of their legacy. 

The conservation of cultural assets is an open and complex discipline in the field of human 

sciences, but it does also integrate knowledge from experimental sciences. When talking about 

heritage conservation, it is fundamental to understand the time and to be aware of the past 

(what mankind has inherited and is considered cultural heritage), the present (in what 

concerns the decision about preservation or restoration) and the future (where the undertaken 

actions are addressed). 

 The recognition of cultural heritage within the 

SUDOE territory  

Heritage conservation has always been legally regulated by public administration, but there 

are national, regional and local regulations as well. Unlike France and Portugal, Spain 

currently has a national Law of Historical Heritage dating back to 1985 and several regulations 

at regional level, although some of them have been reformed in the last years. Still, there are 

other issues, for instance those concerning historical sites, which are responsibility of local 

governments, making the entire heritage protection process slow and chaotic. 

Within the framework common to the three countries of the project, the most relevant 

document about heritage is the Chart of Athens (1931), the first international recommendation 
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on conservation. Later, the concept of heritage was further emphasized through the 

ratification of the Constitution of UNESCO (1945), an international organisation focusing on 

the protection of World Heritage, namely the tangible, intangible and cultural heritage, fruit 

of the diversity of cultural expressions. At the European Community level, bodies responsible 

for the cultural and natural protection of heritage are present in each member state. A more 

detailed overview about the organisations active in Portugal, Spain and France will be given in 

the next sections.  

 Organizations involved in heritage conservation 

within the SUDOE territory 

The knowledge of cultural assets is one of the main requirements for heritage management 

since the end of the 18th century, as it is latent in the charters, recommendations or legislations 

of each country. At European level, it is interesting to highlight the 1975 European Charter of 

the Architectural Heritage, which called the EEC Member States for the integrated 

conservation of architectural heritage as a basis for the development of a common European 

identity. Later, the 1985 Convention for the Protection of the Architectural Heritage of Europe, 

or Granada Convention, defined the architectural heritage as: 

1) Monuments: all buildings and structures of conspicuous historical, archaeological, 

artistic, scientific, social or technical interest, including their fixtures and fittings; 

2)  Groups of buildings: homogeneous groups of urban or rural buildings conspicuous for 

their historical, archaeological, artistic scientific, social or technical interest which are 

sufficiently coherent to form topographically definable units; 

3) Sites: the combined works of man and nature, being the areas which are partially built 

upon sufficiently distinctive and homogeneous to be topographically definable, and of 

conspicuous historical, archaeological, artistic, scientific, social or technical interest. 

Built heritage documentation is a complex multidisciplinary work, in which professionals from 

different specialities take part, so it is essential to clearly develop the processes: previous work, 

documentary research, field work and information restitution. 

Hereafter, the main bodies and organisations devoted to the field of cultural heritage in 

Portugal, Spain and France are presented. Further information can be found on the Internet 

by linking the URL specified in each section.   
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 Portugal 

In Portugal, the General Directorate of Cultural Heritage/Direção-Geral do Património 

Cultural (DGPC) is a public authority whose mission is “is to ensure the management, 

safeguarding, enhancing, conserving and restoring of assets integrating the country’s 

immovable, movable and intangible cultural heritage, as well as to develop and implement the 

national museum policy”. Created under the new organic law of the Ministry of Culture, 

the DGPC is the result of the extinction and the merger of the former Portuguese Institute of 

Archaeology and the Portuguese Institute of Architectural Heritage. The DGPC assumes the 

faculties and obligations of the two extinct organisms, namely: 

1) To propose the classification and inventory of goods of national interest of 

architectural and archaeological relevance and, where appropriate, to establish zones 

of special protection; 

2) To develop plans, programs and projects for the execution of works and interventions 

on the built heritage classified or to be classified or located in protection zones; 

3) To guarantee the management and improvement of the architectural and 

archaeological cultural heritage (...); 

4) To promote the systematic and up-to-date inventory of assets that are part of the 

cultural heritage; 

5) To govern the plans, projects, works and interventions that concern the classified built 

heritage and take place within the protection zones. 

 

The Portuguese information system for the architectural heritage 

The SIPA is a system of information and documentation of the Portuguese architectural, urban 

and landscape heritage managed by the DGPC. The general objective of the SIPA is to become 

a tool for providing information to policies, strategies and actions for interventions in the built 

environment as well as the qualification, urban rehabilitation, protection and improvement of 

the architectural, urban and landscape heritage. It consists of several informative resources: 

Architectural Heritage Inventory (IPA), Thematic Inventories, Spatial Data Infrastructure 

(geographic information that allows to share spatial georeferenced data on Portuguese 
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heritage located within or outside the country), Archives and Collections, Library and Cultural 

Routes. 

One of the products of SIPA, the IPA - Inventory of Architectural Heritage, is a technical and 

scientific database developed in the early ‘90s that documents the Portuguese architectural, 

urban and landscape heritage. It is a source of information based on methodologies and 

advanced tools for identification, registration, documentation, interpretation, study and 

dissemination, in buildings, built structures, urban agglomerations (historical centres, blocks, 

streets, squares, etc.) and cultural landscapes. IPA is an instrument for systematic registration 

and permanent updating of data. It currently has around 34.300 monographic records on 

heritage with alphanumeric and spatial data associated and iconographic elements supported 

by an extensive collection of archives and collections.  

The IPA is produced and managed by the SIPA team, which brings together experts from the 

fields of architecture, landscaping, history, history of art and archives. This team gets also 

external inputs from a significant number of entities that produce GIS information, research 

entities, and architectural heritage development and management companies, as well as the 

general public, who can provide its contribution through the Extranet associated with 

www.monumentos.pt. 

The SIPA team responsible for IPA production and internal management is organized into 

groups related to the categories of representation of the architectural heritage register. 

In detail, two main groups can be distinguished: one in charge of the category of “ensembles” 

or “areas” (urban ensembles) consisting of experts in architecture and urbanism; and another 

in charge of buildings and structures (monuments), architecture and sites, including experts 

in architecture, landscape architecture, history and art history. In either group, each specialist 

coordinates the inventory of the regional and specific thematic areas. Additional information 

can be consulted through the following link: http://www.monumentos.pt . 

 Spain 

In Spain, the General Department of Fine Arts and Cultural Assets and Archives and Libraries, 

through the Office of Historical Heritage Protection, is responsible for maintaining and 

updating the General Register of Assets of Cultural Value and the General Inventory of 

Personal Property, that contains information on the assets for which the Autonomous Regions 

or the Central Government have chosen to establish some sort of protection. The cultural 

http://www.monumentos.pt/
http://www.monumentos.pt/
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assets with any of these levels of protection are managed in two databases: personal property 

and real estate property. 

According to article 335 of the Civil Code, personal property is that which may be appropriated 

and is not considered immovable and, in general, that which may be transported from one 

place to another without damaging the immovable object to which it is attached. This database 

contains information on movable assets included in the General Register of Assets of Cultural 

Value or in the General Inventory of Personal Property and enables access to the basic file 

containing the identification, description and legal-administrative situation of the asset.   

Real estate property corresponds to the properties defined in the article 334 of the Civil Code 

and to any element that is considered inseparable from the buildings, and which forms or has 

formed part of their surroundings, and which, even when separable, forms a perfect whole that 

may easily be applied to other buildings or uses other than its original use (Law 16/1985, art. 

14.1). Real estate property included in the Spanish Cultural Heritage may be declared as: 

(1) Monuments; (2) Historical garden; (3) Historical ensemble; (4) Historical site; 

and (5) Archaeological zone. 

This database contains information on real estates included in the General Register of Assets 

of Cultural Value and enables access to the basic file containing the identification, description 

and legal-administrative situation of the asset. It is also noted that the assets of Cultural Value 

declared by the Ministry through the Law 16/1985 and which are listed below, are not included 

in this database (only those that formalized an individualized application, for inclusion in the 

Register): (1) Real estate destined to the installation of archives, libraries and museums of 

state ownership, as well as the movable objects guarded inside; (2) Caves, shelters and sites 

that contain manifestations of rock art; (3) Castles; (4) Emblems; (5) Terminal crosses and 

other similar objects; and (6) Hórreos or old cabazos existing in Asturias and Galicia. 

  

The Andalusian information system for the architectural heritage 

The BDI (Base de datos del Patrimonio Inmueble de Andalucía BDI) is a web application for 

consultation of the Management and Information System of Andalusia Cultural Heritage 

(MOSAICO) of the IAPH, for the retrieval of general information about built heritage or 

specific queries about archaeological, architectural or ethnological heritage. It is an 

information resource for research, enterprises or public administration, as well as for citizens. 

It includes assets from the General Catalogue of Historical Heritage and other valuable 
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buildings from thematic inventories but without a cultural protection. Therefore, the BDI is a 

fundamental documentary resource for maintaining the memory of many buildings of cultural 

interest. It contains 26.025 assets of various functional types. The BDI can be consulted 

through the following link: http://www.iaph.es/patrimonio-inmueble-andalucia . 

The BDM (Andalusia Heritage Artifacts database) brings the wealth of Andalusian cultural 

artefacts to researchers and citizens in general. It offers a wide typology of objects, including 

paintings, sculptures, altarpieces and textile ensembles, ranging from Roman times to the 

most recent works of contemporary art, but mainly from Renaissance and Baroque pieces. The 

query web application has several information resources which are integrated in the 

Management and Information System of Andalusia Cultural Heritage (MOSAICO) and allows 

general and specific queries of cultural artefacts. 

The Andalusia Heritage Artefacts database includes basic information on more than 84.821 

assets, of which 14 000 are registered in the General Catalogue of Historical Heritage as 

Cultural Interest Goods. The main source of information is the Heritage Artefacts Inventory 

of the Catholic Church, with more than 60 000 registries and the inventories of the University 

of Granada and of the Cathedral of Seville.  Another important source is the Inventory of 

Cultural Heritage of Andalusia Public Universities, with a large number of contemporary 

works of art and information about many specialized publications. The BDM can be consulted 

through the following link: http://www.iaph.es/patrimonio-mueble-andalucia . 

The Cartographic Locator of the Andalusian Cultural Heritage is a dissemination web product 

designed by the Centre of Documentation and Studies of the Andalusian Institute of the 

Historical Heritage (IAPH). It is a query utility of the heritage entities of Andalusia that 

incorporates an application for cartographic visualisation, providing access to heritage 

information through its location and spatial representation. In addition, to visualize the 

representation of patrimonial entities in their spatial context, the locator allows easy access to 

other associated contents, such as Immovable Property Database of Andalusia, Image Bank of 

Andalusian Cultural Heritage and further multimedia contents. Currently, 5.647 immovable 

properties are spatially represented within it. The Cartographic locator can be consulted 

through the following link: Http://www.iaph.es/patrimonio-inmueble-andalucia . 

 France 

In France, the law of 30 March 1887 on the conservation of historical monuments specified 

for the first time the criteria and procedure for classification, leading to the label of Architects 

http://www.iaph.es/patrimonio-inmueble-andalucia
http://www.iaph.es/patrimonio-mueble-andalucia
http://www.iaph.es/patrimonio-inmueble-andalucia
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of historical monuments (ACMH) instituted by the decree of 26 January 1892. As a 

consequence of the law of separation of religion and the state in 1905, the conservation of 

cultural buildings becomes the responsibility of the municipalities and the state. The law of 31 

December 1913 enlarged the classification to monuments with public interest, in addition to 

national interest, in order to include small local monuments, whatever public or private. 

Actually, the “registration as historical monument” is considered the only recognized 

classification at the national scale. In 2014, 43 582 monuments were registered according to 

two levels: 14 157 classified and 29 425 registered. The official list of historical monuments is 

given by the Ministry of Culture and communication; the actual list is provided at 31/12/2015. 

The main French organizations working in the field of historical monument are listed in the 

following table. 

Table 1: Main French organizations working in the field of historic monument. 

ABF Architecte des Bâtiments de France 

ACMH Architecte en Chef des Monuments Historiques 

CRMH Conservateur Régional des Monuments Historiques 

CMN Centre des Monuments Nationaux 

GMH Groupement National des Entreprises Monuments Historiques 

COREPHAE 
Commission Régionale du Patrimoine Historique 

Archéologique et Ethnologique (replaced by the CRPS in 1997) 

CRPS Commission Régionale du Patrimoine et des Sites 

DRAC Direction Régionale des Affaires Culturelles 

SDAP 
Service Départemental de l’Architecture et du Patrimoine 

(replaced by the STAP) 

STAP Service Territorial de l’Architecture et du Patrimoine 

LRMH Laboratoire de Recherche des Monuments Historiques 

FP Fondation du Patrimoine 

FMH Fondation pour les Monuments Historiques 

 

The architects of French buildings (ABF) are superior civil servants belonging to the body of 

architects and town planners of the State (AUE) who have opted for the "heritage" section. 

The architects of French buildings have in their public service missions the maintenance and 

conservation of monuments protected or not, as well as a general role of advice free and 

independent on the other buildings of the cultural heritage. They assist in the assembly of 

financial and technical restoration files and ensure the good realization of the works according 

to the rules of the art. Moreover, the architects of French buildings ensure that new buildings 

and transformations are properly inserted in the surrounding area of the protected 



 Report of the Project Activity 1.1  

12 

 

monuments and are present in each department under the authority of the Prefect, within the 

territorial departments of architecture and (STAP). 

A chief Architect of National Historic Monuments (ACMH) is, in France, an architect 

specialized in the restoration of a building, a monumental complex or in the development of a 

site, classified for its historical, archaeological value, aesthetic and / or landscape. In France 

there were thirty-four chief architects on July 23rd, 2015. 

The Regional Curator of Historical Monuments (CRMH) is often a curator of heritage, 

specialty "historical monuments", or an architect planner of the State, specialty "heritage". 

He may be assisted by one or more Regional Conservators of Associated Historical 

Monuments, recruited from the same bodies. It is the developer of historic monuments 

belonging to the State, with the exception of works carried out on monuments and sites 

entrusted to the Center of National Monuments (CMN). The CRMH is responsible for setting 

up the protection procedure for historic monuments: inscription and / or classification of an 

object or building (including buildings, parks, gardens, archaeological sites, etc.). 

This approach can be proposed by anyone: public actors (Departmental Department of 

Architecture and Heritage, Regional Inventory Service, etc.) or individuals. 

The Center of National Monuments (CMN) has the mission of highlighting the heritage 

entrusted to it, developing its accessibility to the greatest number and ensuring the quality of 

reception. With nearly 200 events a year, it promotes the participation of national monuments 

in cultural life and the development of tourism, in consultation with the regional directorates 

of cultural affairs, local authorities and networks of cultural institutions. 

The Groupement National des Entreprises Monuments Historiques (GMH), created in 1959 

under the aegis of the French Building Federation, is a national representative body of 

professionals in the restoration of historic monuments and ancient heritage. It brings together 

200 companies that gather 10 000 companions, who have one or more activities: masonry-

stone cutting; carpentry, joinery, cabinet-making; blanket; master glassmakers; conservation 

and restoration of works of art; specialty techniques. The association ensures an 

interprofessional mission to: (1) Federate the various stakeholders involved in heritage 

restoration; (2) Promote consultation between companies and the various donors (Heritage 

Architecture Directorate, Ministry of Culture, Regional Directorates of Cultural Affairs, local 

authorities, private owners, associations, etc.); and (3) Defend the interests of the 

professionals of the sector and thus sustain not only the companies of MH but also the living 

heritage. 
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In each French region there is a Regional Heritage and Site Commission (CRPS). It is chaired 

by the Regional Prefect and comprises thirty-two members, including the Regional Director 

for Cultural Affairs (DRAC), the Regional Curator of Historic Monuments (CRMH), 

local elected representatives, qualified personalities and representatives of associations for the 

protection of heritage. The regional heritage and site commissions have an advisory role. 

In particular, they shall give their opinion in the procedures for the classification or 

registration of historic monuments in the case of immovable property, but also in the 

constitution or modification of the protection zones of the architectural, urban and landscape 

heritage and of the preserved areas. The commission also advises the prefect when the decision 

of the Architect of Buildings of France (ABF) is disputed for certain decisions concerning town 

planning or work on a historic monument. 

The Regional Directorates for Cultural Affairs (DRAC) are deconcentrated services under the 

Ministry of Culture. In each region, the regional directorate for cultural affairs is created by 

the merger of the regional directorate of cultural affairs with the departmental direction of 

architecture and heritage. The regional director of cultural affairs is responsible for conducting 

the State's cultural policy in the region and the departments that compose it. It participates in 

spatial planning, policies for sustainable development and social cohesion, and the evaluation 

of public policies. It contributes to scientific research in matters within its competence. 

It contributes to the dissemination of public data relating to culture in the region and its 

constituent departments. It supervises the application of the regulations and implements 

scientific and technical control in the above-mentioned fields in liaison with the other 

competent departments of the Ministry of Culture. It ensures the conduct of State actions, 

develops cooperation with local and regional authorities to which it can provide technical 

support where necessary. The regional directorate for cultural affairs ensures the coherence of 

the activities carried out within its jurisdiction by the departments with national competence 

of the ministry in charge of culture and the public institutions under its jurisdiction. 

The territorial architectural and heritage services (STAP), which have been following the 

"Department of Architecture and Heritage" (SDAP) since 2010, are deconcentrated services of 

the French State under the Ministry of Culture and Heritage Communication, at the 

departmental level. The Territorial Services of Architecture and Heritage have three main 

missions: advice, control and conservation. They play a decisive role in advising and 

promoting quality architecture and urban planning, especially when the concept of context 

and integration is at stake. Within the territorial services of architecture and heritage, 

the architects of the French buildings, heads of departments or deputy heads of the service, 

issue opinions on all projects that have the effect of making changes in the protected areas 
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(built or natural, with the ambition of maintain, or even improve, quality). They are 

responsible for the conservation and supervision of the maintenance and repair works of the 

buildings protected under historic monuments belonging to the State. 

The Historical Monuments Research Laboratory (LRMH) is a multidisciplinary research unit, 

a department of the Historic Monuments branch, managed by the Directorate-General for 

Heritage under the patronage of the Ministry of Culture and Communication. It is responsible 

for the scientific study of the materials that make up the heritage, both furniture and buildings 

(wood, stone, glass, metal, painting, textiles, etc.), the various phenomena likely to alter it, 

allowing it to be preserved, restored and enhanced. It consists of seven sections: stone, stained 

glass, murals, polychromy, ornate caves, textile, metal, microbiology. The team includes 

engineers, technicians, photographers, document lists and secretaries. 

The main aim of the Heritage Foundation (FP) is to safeguard and enhance the unprotected 

rural heritage. Houses, churches, bridges, laundries, mills, industrial heritage, furniture, 

natural ... all types of local heritage are eligible for the Foundation's action. Alongside the State 

and the main actors in the sector, it helps public and associative owners to finance their 

projects, allows private owners to tax their work or part of their work, and mobilizes corporate 

sponsorship. The Foundation's primary missions are five: (1) to make the French aware of the 

necessary joint effort in favour of national heritage; (2) to contribute to the identification of 

buildings and sites threatened with disappearances; (3) to encourage and organize the 

partnership between heritage associations, national and local public authorities and 

companies willing to engage in patronage; (4) to participate in the implementation of 

restoration programs; and (5) to promote job creation and the transmission of trades and 

know-how. 

The Foundation for Historical Monuments (WFH), founded in 2008, continues the 

philosophy of the association La Demeure Historique, which was founded in 1924. Under the 

aegis of the Foundation of France, it places classed and registered historical monuments, 

public and private sector, at the heart of its action. Each year, the Foundation for Historic 

Monuments and its patrons support, in addition to public funding (Regional Directorates of 

Cultural Affairs, Regional Councils, General Councils) or other patrons: 

 Restoration of monuments; 

 Accessibility of monuments and gardens to the public in situations of disability (motor, 

visual, auditory, intellectual); 

 Fine arts scholarships and research and reorientation-reconversion; 
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 School workshops in partnership with craft training centers; 

 Symposiums and publications on the future of historic monuments. 

The French information system for the architectural heritage 

The general inventory in France contains several databases related to topographic studies 

(architectural monuments and assets at the scale of a canton) or to a specific thematic 

classification (e.g. industrial monuments at the scale of as department). The main databases 

are: 

 The database Mérimée, containing the architectural monument inventory is accessible 

through Internet (http://www.culture.fr/documentation/merimee/accueil.htm); 

 The database Palissy, which contains the historical in-door asset inventory is accessible 

in the centers of historical documentation. 

These two databases can be handled through queries on various criteria, such as the 

localization of the monument or object, the labelling, the dates, the authors (architect, 

sculptor, artist, etc.), materials and applied techniques, etc. They are enriched with graphical 

information, according to the “plan of digitalization of cultural heritage” defined by the 

ministry. For the moment, the scientific reports realized by regional services can be consulted 

in the specialized documentation centers. 

The rate of increase of the national databases belongs to two different periods: The first one, 

from 2000 to 2006, shows a strong increase of both databases, particularly for Palissy. 

The yearly increase rate (TCAM) for the three databases is 30%. The digitalization of data is 

without dout a determinant factor, but the non-negligible differences between Palissy and the 

two other databases indicates also the end of cycle of inventory top-thematic operations. 

http://www.culture.fr/documentation/merimee/accueil.htm
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Table 2: Rate of increase of the national databases 

 2000-2006 2007-2013 

 
Total of 3 

bases 
Mérimée Palissy Mémoire 

Total of 3 
bases 

Mérimée Palissy Mémoire 

Global 
increase 

rate 
478% 151% 360% 180% 42% 1% 14% 54% 

Average 
increase 
rate by 

year 

30% 7% 24% 10% -11,6% -51% -25% -8% 

 

 The database Joconde, created in 1975, containing objects in the collections of the main 

French public and private museums listed as Musées de France 

(www.culture.gouv.fr/documentation/joconde/fr/recherche/rech_libre.htm) 

In addition to these three databases, the Direction of heritage has settled progressively two 

addition tools to interrogate the documentation in its inventory: 

 The database Archidoc is a directory of the bibliographic sources localized at the 

building of the object, 

 The data base Mémoire is a directory of the photographic and graphic data conserved 

by the Direction of patrimoine (fonds des Archives photographiques des Monuments 

historiques et collections régionales de l'Inventaire général). 

In December 1997, the database Mémoire contained 250 000 photographic legends and the 

database Archidoc contained 75 000 citations of monuments in architectural journals and 

manuals (mainly in the XIXth and XXth centuries). 

 In 1997, a database dedicated to the architectural monuments of the XXth century, 

named Archi-XX (http://www.culture.gouv.fr/culture/inventai/itiinv/archixx/) has 

been established from Mérimée, by adding corrections and enhancement with digital 

images and information. This database includes metro stations.  

 ArchiRès: database of the Francophone network of libraries of national higher 

architectural and landscape schools and their partners. This database includes more 

than 200,000 bibliographic records, 200 specialized journal titles, 25 specific libraries. 
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 ArchiWebture: architectural archive inventory of the 20th Century Archival 

Architecture Center (Cité de l'architecture et du patrimoine), which includes more than 

400 funds and more than 20 000 accessible images. 

 Castor: bibliographical database of the Historical Monuments Research Laboratory 

(reports of studies, books, publications in the field of conservation - restoration, 

conference proceedings, articles, reprints, dissertations, theses, etc.). 

 Image: image bank of the Historical Monuments Research Laboratory (photographs 

illustrating the studies carried out by this laboratory). 

 Media library of architecture and heritage: the multimedia library keeps documents 

relating to buildings from the date of their protection under Historical Monuments 

(archives, plans, photographs, books and periodicals). 

 TCMH – Contemporary techniques used in historical monuments: this database 

regroups contemporary techniques of restoration in historic monuments. 

 Thesaurus of the denomination: thesaurus for the designation of architectural works, 

landscaped areas and movable objects. 

The map of French historical monuments: Monumentum (http://www.monumentum.fr/) 

considers the official list of both types of historical monuments (classified and registered) and 

provides their precise localization on the system of maps, aerial photos and satellite images. 

The required precision should allow to distinguish the buildings on the aerial photos. The 

users can improve the Monumentum service by giving their opinion on the precision of the 

localization and providing a more precise localization. The statistics of the database 

Monumentum (last update at 29/01/2017) are presented in Table 2. The management of the 

database Monumentum is ensured by the association: Artisans du Patrimoine. 
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Table 3: Statistics of the database Monumentum. 

Type of monument information Number of historical monuments 

Monuments with localization 44 675 

Monuments with precise 
localization 

42 391 

Monuments with confirmed 
localization 

11 334 

Monuments with photography 33 540 

Monuments with Wikipédia page 20 908 

 

The French Architectural Patrimony contains a very large variety of monuments, employing 

various types of stones. Their maintenance implies the proper choice of stones for 

restauration, which should be derived by excellent knowledge of their characteristics as well 

as those of original stones, which requires increasing attention from conservers, architects and 

general councils. However, the documentation is very much dispersed. It was therefore 

necessary to group the various information related to construction and restauration stones, 

considering the corresponding mines, within a national database, named MONUMAT, which 

should be accessible for all concerned users: rehabilitation managers (architects of historical 

monuments, architects of French buildings, DRAC, territorial collectivities), DRIRE 

(to specify the zones of stone resources to preserve for restauration needs), specialized 

rehabilitation companies, producers of construction stones, etc. For this reason, a study, 

undertaken by the BRGM in 1996 in cooperation with the Laboratory of research on historical 

monuments (LRMH) to collect data on major buildings at the national scale. Then, this 

database has been enriched by new information coming for regional inventories. By the end 

of 2003, this database contained data on 3 558 monuments, 6 855 varieties of construction 

stones and 2 564 mines. 

The Aggregated application is the tool for networking regional, departmental and central 

services for the management of historic monuments in their entirety, whether buildings, 

movable objects or organs. It is divided into five modules: 

 Heritage units, containing the description of each element concerned. It includes a 

specific area for monitoring its health status, fed in particular by the visit sheets, which 

results in a summary sheet recommending the intervention measures that may be 

taken into account in the annual forecasts of work of the departmental departments 

Architecture and heritage and the pre-programming of the regional directorates of 

cultural affairs. The cross-examination of the information gathered will allow the 

assessment of the overall health status of the national heritage; 
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 Operations, which is the intervention planning tool; 

 Scientific and technical control, allowing the follow-up of the authorizations of works; 

 Administration, allowing to manage the dwellings of the users, and reference tables of 

the other modules; 

 Tools, including an alert function on the various modules. 

Aggregate is also linked to a set of other existing tools and databases, and a geographic 

information system, a mapping visualization tool. 

 Survey of heritage constructions  

The Sudoe Space (Portugal, Spain and South of France) as a total of 76.80 million of 

inhabitants, with an average population density of 97 Inhabitants/km2. The total number of 

listed buildings is equal to 31163, corresponding to circa 429 listed buildings per million 

Inhabitants (see Table 1 and Figure 3). 

Table 1: Overview of the SUDOE territory in terms of population and listed buildings density. 

Country 
Listed 

Buildings 
Population 

[Inhabitants] 
Area 
[km2] 

Population Density 
[Inhabitants/km2] 

Listed Buildings Density 

[per km2] 
[per million  
inhabitants] 

Portugal 3 207 10.46 M 92 212 113 3% 307 

Spain 15 058 46.77 M 505 990 92 3% 322 

France* 12 898 19.57 M 226 469 86 6% 659 

Total 31 163 76.80M 824 671 97 4% 429 

 

 
(a) 

 
(b) 

Figure 3: Overview of the SUDOE territory: a) population density per km2; and b) number of listed buildings per 
million of inhabitants.  
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(a) 

 
(b) 

Figure 4: Distribution of built heritage in the SUDOE territory: a) total number and b) percentage of listed 
buildings by Region.  
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(a) 

 
(b) 

 
(c) 

Figure 5: Number of heritage buildings by Region in: a) Portugal; b) France; and c) Spain. 
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 Portugal  

General context 

Portugal (mainland) covers an area of 391 km2. Geography and climate are dominated by a 

mixture of Atlantic and Mediterranean influences, with the former dominating the northern 

part of the country and the second the southern part, which reflects into climate, flora and 

fauna. 

It is one of the mildest European countries: the average annual temperature in continental 

Portugal ranges from 13 ° C in the hinterland north to 18 ° C in the south. Summers are mild 

in the highlands of the north of the country and in the coastal region of the extreme north and 

centre. Autumn and winter are typically windy, rainy and cool, being cooler in the north and 

centre of the country, in which negative temperatures occur during winter. However, in the 

more southern areas, temperatures only very occasionally drop below 5° C.  

The Portuguese population is 10.46 million individuals, comprising 16.4% aged between 0 and 

14 years, 66.2% between 15 and 64 years and 17.4% over 65 years old. As such, the population 

has grown old. The average life expectancy is 78.04 years. The foreign population resident in 

Portugal is 394,496 citizens. The largest foreign community is of Brazilian nationality, round 

28%. In terms of education, the proportion of the population with higher education is 15% and 

50% of the population has at least the 9th year of schooling. 93% of the population can read 

and write. In the labour market, service activities account for 70% of the employed population, 

industry 18%, construction 9% and agriculture 3%. 

More than half of the population lives on the coast, with a focus on the districts of Lisbon, 

Porto and Setúbal. The population density of Lisbon is much higher than the national average. 

The housing stock continued to grow in the last decade and the number of housing reached 

5866152. About 73% of the lodgings are occupied by the owner and 20% are leased. 
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(a) 

 
(b) 

 
(c)  

 
(d) 

Figure 6: Contextualization of the Portuguese territory: a) population density; b) topography; c) rainfalls; and d) 
temperature (adapted from Atlas do Ambiente Digital, by A. Ferreira). 
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In Mainland Portugal, there are 3 major geomorphological units: 

-  Ancient Hesperic or Old Massif, which covers a larger area, being made up of very old 

rocks of great hardness - granites, shales, crystalline limestones and quartzites; 

- Southern and Western Mesocenozoic Sedimentary Slopes, correspond to old 

depressed areas, in which sediments were accumulated from the Old Massif, are 

composed of rocks of the sedimentary type - sands, sandstones, marls, clays and 

calcareous rocks, and in certain areas, also the magnetic rocks - basalt; 

- sedimentary basins of the Tagus and Sado rivers, corresponding to the most recent 

geomorphological unit, where sedimentary rocks predominate - sands, gravel, clays 

and limestone. 

The geomorphological constitution helps us to understand the materials used in the 

construction and construction systems in the epochs prior to the industrialized construction, 

that is, before the reinforced concrete. 

 
Figure 7: Geomorphology of Portugal. 

 

In Portugal, listed heritage constructions area distributed in the land according to Figure 8. 

Higher dense distribution is at the north of country, between 25 to 28% of the total listed 

buildings. Half of the buildings belongs were built from the XVII century after (Table 2).  In 
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terms of distribution of heritage buildings typology, the following categories can be found: 

Archaeology, Civil Architecture, Military Architecture, Religious Architecture, Mixed 

Architecture, and Industrial heritage. Figure 9 shows the distribution related to the percentage 

of each typology, where is possible to observe that Civil Architecture is has the higher number 

of buildings (47%) followed by the Religious Architecture (31%). Analysing now the type of 

use, the majority of the heritage buildings belongs to the religious and monastic group, circa 

30%, followed by dwellings (houses) with 15% and administrative and public institutions 

(10%) (Figure 10).  

  
Figure 8: Distribution of the Portuguese listed building.  
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Table 2: Distribution of heritage buildings in Portugal by historical period. 

II century 28% 

III-IV centuries >1% 

IX-X centuries >1% 

X-XI centuries 1% 

XII century 12% 

XII-XIII centuries 3% 

XIV-XV centuries 1% 

XV-XVI centuries 2% 

After XVII 53% 

 

 
Figure 9: Distribution of heritage buildings in Portugal by typology.  

 

 
Figure 10: Distribution of heritage buildings in Portugal by type of use.  
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Heritage buildings by historic period 

Portugal is the oldest nation-state of Europe: the Kingdom was established in 1139 during the 

period of the Christian Reconquista, the independence recognized in 1143 and the definitive 

boundaries set in 1297. In the period before 1297, the territory was continuously populated 

since the Prehistoric times. Occupied by Celts, who mixed with the natives, it was integrated 

into the Roman Empire (from the 2nd century BC to the 5th century) and later taken over by 

the Germanic peoples, the Suevi and the Visigoths. In the 8th century the Muslims advanced 

on the territory, where they remain about five centuries, progressively diminishing of 

influence as the Christian Reconquista, consummated in 1297. This history gives shape to the 

first cultural heritage chronologies of the country. 

The following list includes only legally protected heritage, presenting examples of typologies 

by historical period. 

Iron Age periods 

Funerary monuments, ruins of pre-Roman and Romanized settlements, landmarks, sacred or 

not, tools and objects of adornment.  

   
Figure 11: Celtic period: (from left to rigth) Muro/Citânia de Santa Luzia, Viana; Citânia de Sanfins, Paços 

Ferreira; and Cromeleque dos Almendres, Évora.  

 

Roman period 

Ruins of cities, temples, temples and amphitheatres, sections of roads, bridges, aqueducts and 

mines, as well as landscape art (gardening), the perfect back arch, the crib vault, the roman 

"concrete", mosaics and tile ceramics. In agriculture, the cultivation of chestnut, wine and 

olive oil. In the immaterial level, language, religion, currency, numbering, measures to count 

time, law, public administration and the notion of being part or belonging to a civilization. 
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Figure 12: Roman period: (from left to rigth) Ruínas Templo de Diana, Évora; Ruínas cidade romana, 

Conímbriga; Escultura romana, Conímbriga.  

 

  
Figure 13: Roman period: (from left to right) Ponte de Trajano, Chaves; Ponte de Segura, Castelo Branco, 

fronteira com Espanha.  

 

Visigothic period 

With the barbarian invasions, the Roman civilization was gradually destroyed and the cities 

depopulated. The roads were no longer maintained and disappeared under the growing 

bushes, techniques -such as the extraction of metals and stone- were forgotten, the farmlands 

were abandoned and turned into forest. 

Arabic period 

Walls and ruins of castles, urban tissues and vestiges of mosques and necropolises.  

From the Islamic presence the material remains below the expected, since the Christian 

Reconquista had, by policy, eliminated their testimonies. 

In terms of knowledge and techniques, irrigation and mills, paper, compass, decimal 

numeration, new concepts of Algebra, Medicine, Astronomy and Arithmetic - even 

gastronomy, still today the mother of the kitchen in the southern part of the country. 
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Figure 14: Arabic period: Silves Castle.  

 

Middle Age period: pre-romanesque (9th – 10th Century) 

Temples with fusion of Christian, Arab or German elements, corresponding to the cult of 

people who adopted Christianity or to Christians who lived under Arab or German dominion. 

   
Figure 15: Pre-romanesque period: (from left to right) Capela S. Frutuoso de Montélios, Braga; and Capela S. 

Pedro Balsemão, Lamego.  

 

Middle Age period: Romanesque (12th – 13th Century) 

Castles and fortifications, monasteries and parish churches, cathedrals, both created to 

support the Christian Reconquista movement, aiming at the reconversion and settlement of 

populations, repopulation, defence and administration of the territory.  

Bridges - slowly recovering the road network left by the Romans and open paths of local, 

between villages or pilgrimage routes. The crossing of the rivers is done by boats but some 

bridges were constructed from root, and in other cases reconstructed bridges in ruins since 

the Roman times. 
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Figure 16: Romanesque period: (from left to right) Catedral, Coimbra; Igreja do Mosteiro de Bravães, Ponte da 

Barca; and Mosteiro S. Salvador, Amarante. 

 

Gothic period (XIII-XV Century) 

The cathedrals, begun in the Romanesque period, are completed with Gothic elements. 

Defensive constructions and walls erected or rebuilt around the cities. Monasteries and, in 

urban space, the mendicants convents. 

From residential architecture, only some sections of the nobility remain, mostly tower-houses, 

being rare cases of "palatial" residences. 

Gothic style appears in Portugal between the XII century and the XIII century - along with the 

rebirth of cities and commercial activity, which implied infrastructure such as water supply, 

road network and construction or reconstruction of bridges. 

Urban tissues - Most of our present "historic centers" are based on the urban network created 

during this period. 
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Figure 17: Gothic period: (from left to right) Igreja,  Mosteiro de Alcobaça; Mosteiro da Batalha; Paço de Quintela, 

Vila Real; Paço dos Duques, Guimarães; and Paço dos Pinheiros, Barcelos.  

 

“Manuelino” period (end of XV Century and beginning of XVI century) 

The ‘Manuelino’ is placed in the transition from Gothic to Renaissance, being a Portuguese 

particularism. It uses the formal structure of the final Gothic but adds a decorative program 

loaded with symbolism: heraldry of royal power, motives of Christian worship, vegetalist 

elements linked to the sea and the fantastic and, in some cases, reasons already of the 

renaissance. 

The style develops in a phase of great economic and political power, driven by the Discoveries, 

especially the maritime route to India. It left a vast legacy of architecture and pieces of art 

throughout the territory: castles and fortifications, churches, cathedral reforms, monasteries 

and convents, hospitals and bridges. 

From the residential architecture, consisting of noble palaces and wealthy merchant’s houses, 

there was a remarkable group of manor houses, mainly located in the port cities benefiting 

from the expansion of commerce, usually bearing distinctive signs on the façade - window 

decoration. 

Urbanism - the period is marked by the opening of streets and wide exteriors of the walled 

enclosure of the cities, large designated by "rossios", provided with water supply and destined 

https://www.google.pt/imgres?imgurl=http://1.bp.blogspot.com/-U5g0tDH7RnE/UEt6dEsBGFI/AAAAAAAAFSU/B3Nr39Nm0cw/s1600/A125.jpg&imgrefurl=http://fotos-desktop.blogspot.com/2012/09/blog-post.html&docid=JFW03VDG3HkdNM&tbnid=ojLzKGQvXn1qSM:&vet=1&w=1000&h=600&bih=783&biw=1600&q=PA%C3%87O DOS DUQUES GUIMAR%C3%83ES&ved=0ahUKEwixn5Pv2-7RAhXEOhQKHffJBRwQMwhQKCswKw&iact=mrc&uact=8
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to the businesses, that would constitute a new centrality from which the borough’s expansion 

organizes. 

     

   

   
Figure 18: “Manuelino” period: (from left to right) Mosteiro Jerónimos, Lisboa; Igreja da Golegã; Interior Igreja, 

Convento de Tomar; Catedral, Guarda; Castelo Évora Monte; Torre de Belém, Lisboa; Paço senhorial de 
Belmonte.  

Modern age period: renaissance and mannerism (XVI Century) 

Architecture of religious scope and the "palace" genre grown in the rich residence. The 

Renaissance came late in Portugal. Its influence will be marked, not by the adoption of the 

classic canon, with rare examples in the country, but through Mannerist solutions that 

triumph in architecture with works of great prestige from the XVI mid-century, especially in 

cities linked to royal power and erudite culture. 

Hospitals of the Misericórdias, colleges for the preparatory studies of clergymen for entrance 

to the university, infrastructure of water supply. 

http://arte.vmribeiro.net/?attachment_id=422
https://www.google.pt/imgres?imgurl=http://1.bp.blogspot.com/-U5g0tDH7RnE/UEt6dEsBGFI/AAAAAAAAFSU/B3Nr39Nm0cw/s1600/A125.jpg&imgrefurl=http://fotos-desktop.blogspot.com/2012/09/blog-post.html&docid=JFW03VDG3HkdNM&tbnid=ojLzKGQvXn1qSM:&vet=1&w=1000&h=600&bih=783&biw=1600&q=PA%C3%87O DOS DUQUES GUIMAR%C3%83ES&ved=0ahUKEwixn5Pv2-7RAhXEOhQKHffJBRwQMwhQKCswKw&iact=mrc&uact=8
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Figure 19: Renaissance and Mannerism period: (from left to right) Portal, Sé Nova de Coimbra; Hospital da 

Misericórdia, Viana; Igreja da Graça, Évora; Igreja, Mosteiro Serra do Pilar, Gaia; Igreja, Mosteiro de S. Vicente 
de Fora, Lisboa.  

 

Modern age period: Baroque (XVII and XVIII Century) 

Military architecture - defensive fortifications of the Atlantic coast and the dry frontier, in the 

interior. Period of difficult and unstable political conjuncture, Restoration War, between 

Portugal and Spain, as well as the chronic plunder of merchant ships and riverine populations 

by corsairs and pirates.  

Religious architecture - great renovation and enlargement of cathedrals, churches, 

monasteries and convents already existing and construction of new buildings, new models of 

pilgrimage shrine. Architecture and arts placed at the service of the exaltation of religious 

sentiment. The gold and other precious materials coming from Brazil are fundamental for the 

noble expression of the creations of this period. 

Residential architecture - palaces linked to the high nobility and high clergy, urban and 

country houses of the aristocracy - "the solar", the bourgeois urban housing and the buildings 

of the ‘pombalino’ times (named after the Prime Minister, Marquis de Pombal), the first model 

of anti-seismic construction in Europe of the Enlightenment era. 
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The library and the laboratory in the knowledge field, hospitals, hospices and orphanages in 

the care area, prisons, aqueducts and sources for water supply and manufactures. 

At the end of the 19th century, XVIII, the first neoclassical buildings. 

Urbanism - the "Pombalino" reconstruction of downtown Lisbon, earthquake after 1755, the 

turning point of Portuguese urbanism. 

  

  

  

  
Figure 20: Baroque period: (from left to right) Forte N.S. da Graça, Elvas; Igreja dos Clérigos, Porto; Biblioteca, 
Palácio de Mafra; Solar de Calheiros, Ponte de Lima; Praça do Comércio, Reconstrução Pombalina, Lisboa; and 

Teatro S. Carlos, Lisboa. 

 

Contemporary period: neoclassical and romantic (XIX untill 1930) 
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In the early nineteenth century, the country lives in war. Stability will only happen in the 

second half of the century, which will delay delays in industrialization and the adoption of new 

urban and artistic programs. 

The advancement of science and the serious environmental and social problems of the 

industrial city will dictate hygienist policies, growth, infrastructure and urban equipment, ease 

of movement and transportation and public services. Most of the new equipment, especially 

for healthcare, education and justice, does not implied the construction of buildings from root 

because they will occupy the monasteries and convents left by the religious orders that have 

been extinguished. 

Architecture follows the influence of the neoclassical or the romantic. Models of the past are 

recreated, from classicism to the various periods of the medieval period, with variations and 

mixtures between them. What was left of this period is reported hereafter. 

Royal palaces, aristocracy or wealthy bourgeois, businessmen or enriched emigrants in Brazil. 

Palaces, villas and chalets, built in an ‘clean and pure air’, beach or mountain air, a romantic 

model initiated by the rich class that will contaminate the country during the whole century, 

and continue for the first decades of the following. Buildings in the center of the cities, own 

dwelling or rent, marked mainly by the classic sobriety. 

Avenues, alleys, public gardens and squares that constitute as new centers of the hygienic city, 

outside of walls, from which urbanistic programs will be developed. 

Bridges, tunnels, elevators, stations and new roads, the train becomes the main transport and 

the rail network grows rapidly. The technology of the iron allows to conquer bigger spans and 

with construction faster and cheaper. 

Lighthouses and improvement of ports, for maritime traffic and transport safety. 

Hospitals and asylums, the disease is treated as a phenomenon distinct from indigence. 

Prisons and Markets for greater health and fiscal control. Public schools, compulsory primary 

education, high schools in the main cities and the universities of Porto and Lisbon at the 

beginning of the 20th century. Lyrical theaters, where the opera is the spectacle ‘par 

excellence’, and other recreational equipment, like the circus and the bullring (bullfights).  

Factories of which today there are scarce examples, transformed in the majority into cultural 

and tourist equipments.  
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Cemeteries, fomented from the prohibition, in 1846, of the burial within the churches. 

Conceived by reticulated tracing, funerary micro-architecture is inspired by neoclassical and 

romantic typologies. 

   

   
Figure 21: Neoclassical and Romantic period: (from left to right) Real Palácio da Pena, Sintra; Palacete D. Chica, 

Braga; Vila Idalina, Caminha; Mercado do Bolhão, Porto; Estação ferroviária S. Bento, Porto; and Avenida da 
Liberdade, Lisboa.                                                         

 

Contemporary period: modernism and nationalism (from 1930) 

The use of the new material, the reinforced concrete, is concretized mainly in the projects 

influenced by the international movement Art Deco, in an architecture already functional but 

without loss of decorativism although geometrized, years 30 and 40. However, from 1926 to 

1974, the country was under authoritarian political regime. Nationalistic impositions fell on 

architecture, encouraged to conceive models of late classicism, with monumental tendency, 

associated with notes, materials and vocabulary, traditional construction. 

The Modern Movement is out of the official taste, which is significant if one attends to the 

quantity of accomplishments of the state order in the decades from 30 to 50. An architecture 

for the concrete, functional and rational, without decoration, only imposes itself, soon more 

clinging to the avant-garde grammars, then finding more humanized forms and harmoniously 

articulated with the values of the place. 

Examples of functional categories of what is already classified as patrimony of this period: 
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Single-family housing and housing complexes; parish churches; cinemas, museums and 

commemorative pavilions; markets, restaurants and hotels; university, administrative and 

communications buildings and transport, including bridges. 

   

  
Figure 22: Modernism and Nationalism period: (from left to right) Bairro Azul, Lisboa,1930; Conjunto 

habitacional Infante Santo, Lisboa,1954; Igreja Senhora Rosário de Fátima, Lisboa, 1934; Cinema Batalha, Porto, 
1947; and Ponte da Arrábida, Porto, 1963.  
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 Spain 

General context 

Spain is a country located south of Western Europe and North Africa. It occupies most of the 

Iberian Peninsula, the archipelago of the Balearic Islands, the Canary Islands and the cities of 

Ceuta and Melilla in Africa. It has an extension of 505.370 km ² and an average latitude of 650 

meters on the level of the sea. In territorial extension is the fourth country of Europe, behind 

Russia, Ukraine and France, and the second of the European Union. The physical limits of 

Spain are as follows: to the west, Portugal and the Atlantic Ocean; the Mediterranean Sea to 

the east; the Strait of Gibraltar, the Atlantic Ocean and the Mediterranean Sea to the south; 

and the Pyrenees along with the Cantabrian Sea to the north. 

The relief of Spain is characterized by being quite elevated, with an average altitude of 660 

meters, and mountainous if compared with the rest of countries of Europe, except for 

Switzerland, Austria and the microstate of Andorra and Lienchestein whose average altitude 

is quite higher. In peninsular Spain, the relief is articulated around a great Central Plateau that 

occupies the greater part of the center of the Iberian Penisula and that has an average altitude 

of 660 meters. Outside the plateau is the depression of the Guadalquivir, located in the 

southwest of the peninsula, and the Ebro in the northeast of the same. The main mountain 

systems are: Pyrenees, Iberian System, Cantabrian Mountain Range, Montes de León, Central 

System, and Betic Cordilleras. 

Spain has a very varied climate throughout its territory. The Mediterranean character 

predominates in almost all its geography (the southern and Mediterranean coasts and the 

Guadalquivir Valley). In Galicia and the Bay of Biscay have an oceanic climate and at high 

altitudes they possess a mountain climate. The arid or semi-arid climates are found in certain 

eastern peninsular points: Almería (the Tabernas desert or the Cabo de Gata-Níjar Natural 

Park), Granada (Guadix) Murcia, Alicante and the Ebro valley. The Canary Islands enjoy a 

subtropical climate, with warm temperatures throughout the year and little rainfall, similar to 

that of the southern coasts (Malaga, Granada and Almeria). 

The Spanish population is 46,507,760 inhabitants. The density of population, 92.16 inhab / 

km², is lower than that of most other Western European countries and its distribution along 

the territory is very irregular: the most densely populated areas are concentrated on the coast, 

The valley of the Guadalquivir (and to a lesser extent of the Ebro) and the area of the 

metropolitan area of Madrid, while the rest of the interior is sparsely populated. 
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Figure 23: Distribution of the Spanish listed buildings.  
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Table 3: Number of immovable and movable assets in each Autonomous Community of Spain. 

Autonomous Community Immovable properties Movable properties 

Castile and Leon 1.309 8,11% 2.862 6,34% 

Andalusía 2.973 18,43% 1.668 3,69% 

Castile La Mancha 778 4,82% 5.530 12,25% 

Aragon 782 4,85% 459 1,02% 

Extremadura 256 1,59% 103 0,23% 

Catalonia 2.244 13,91% 9.723 21,53% 

Galicia 671 4,16% 42 0,09% 

Community of Valencia 1.061 6,18% 5.256 11,64% 

Region of Murcia 514 3,19% 2.339 5,18% 

Principality of Asturias 333 2,06% 700 1,55% 

Navarre 187 1,16% 7.416 16,43% 

Madrid 475 2,94% 6.959 15,41% 

Canaries 653 1,57% 375 0,83% 

Basque Country 285 1,77% 625 1,38% 

Cantabria 321 1,99% 17 0,04% 

La Rioja 159 0,99% 85 0,19% 

Balearic Islands 3.028 18,77% 991 2,19% 

Ceuta 94 0,58% – – 

Melilla 11 0,07% – – 
 

 

Table 4: Distribution of built heritage assets in Andalusia (Spain) based on type of use. 

Type of use Distribution 

Religious architecture  2.081 8% 

Military architecture  1.486 6% 

Civil architecture  6.310 24% 

Industrial architecture  2.121 8% 

Agricultural architecture  5.003 19% 

Garden architecture 86 1% 

Funeral architecture 2.363 9% 

20th century Architecture  1.111 4% 

Others 5.463 21% 

Registered monuments 26.025 86,69% 

Classified monuments 3.995 13.31% 
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Table 5: Age-based distribution of built heritage assets in Andalusia (Spain). 

Historical period Distribution 

Prehistoric 6.196 21% 

Protohistoric 2.418 8% 

Ancient age 8.072 26% 

Middle age 4.896 17% 

Modern age 3.131 11% 

Contemporary age 4.920 17% 

 

 

Table 6: Distribution of movable assets in Andalusia (Spain) based on type of use. 

Type of use Distribution 

Paintings 13.569 16,46% 

Sculptures 10.453 12,68% 

Reliefs 3.208 3,89% 

Altarpieces 2.637 3,20% 

Silver objects 8.983 10,84% 

Textile objects 1.683 2,04% 

Furniture 908 1,10% 

Engravings 837 1,02% 

Plastering 738 0,90% 

Tiles, Ceramics 1.137 1,38% 

Photographs 409 0,50% 

Heraldic shields 648 0,79% 

Techno-scientific instruments 671 081% 

Others 37.324 44,39% 
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Table 7: Age-based distribution of movable assets in Andalusia (Spain). 

Historical period Distribution 

Prehistoric 0 0 

Protohistoric 12 0,02% 

Ancient age 96 0,19% 

Middle age 164 0,33% 

Modern age 32.935 66,7% 

Contemporary age 16.136 32,7% 

 

The Kingdom or crown of Spain is a sovereign country, member of the European Union, 

constituted in social and democratic state of right and whose form of government is the 

parliamentary monarchy. Its territory, with capital in Madrid, is organized in seventeen 

autonomous communities and two autonomous cities, forming fifty provinces. Its constitution 

as a territorial and political entity dates from the end of the 15th century, when under the 

protection of the unified Crown of Castile and Aragon annexes the kingdom of Navarre, 

achieving a territorial and linguistic cohesion longed for by the different kingdoms that formed 

this part of the Iberian Peninsula. 

The unity had been possible after the gradual expulsion of the Muslims, who in the succession 

of several dynasties and different political models had occupied the practical the territory of 

the present Spanish state with the emirate and caliphate succession of Cordoba, Taifas 

kingdoms, Almorávides, Almohades and The Nasrid kingdom of Granada had held power. 

In the third century b. C, Roman intervention took place in the Peninsula, which led to a later 

conquest of what would later become Hispania. The dominion was maintained until the 

invasions of the barbarian towns at the end of the 5th century, wings that would follow the 

Visigoth peoples, the Islamic occupation and the germ from the north of the peninsula of the 

feudal kingdoms that were taken in the name of the Catholic Church the land usurped by the 

Alohas. The taking of the city would end in the prologue of the territorial unification after the 

Catholic Kings. 

Already in the Modern Age, Spanish monarchs dominated the first global colonial empire, 

spanning territories on five continents, leaving a vast cultural and linguistic heritage across 

the globe, especially in the Americas, Africa and Asia. At the beginning of the nineteenth, after 

successive wars in Spanish America, loses most of its colonies, increasing this situation with 

the disaster of 1998. 
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During the 19th century, there would also be a war against the French invasion, a series of 

internal political civil wars, an ephemeral republic once again replaced by a constitutional 

monarchy and the process of modernization of the country. In the first third of the 20th 

century, a constitutional republic was proclaimed and a civil war was initiated, consequence 

of a military coup that would take to the power to the general Franco. 

The country was under his dictatorship until his death in 1975, when a transition to democracy 

was initiated, whose climax was the drafting, ratification in referendum and promulgation of 

the current charter, which advocates as superior values of the legal system freedom, Justice, 

equality and political pluralism. 

Heritage buildings by historic period 

Prehistory 

Prehistoric constructions conserved in Spain have a wide typological variety. Particularly 

relevant are the groups of dolmens, among them, the dolmens of Antequera, Mallorca and 

Menorca. Of outstanding importance are also the cave paintings, like those of Altamira or Tito 

Bustillo. Caves like those Aracena, Soplao or Chufín, although considered natural heritage, are 

also remarkable. There are also well preserved necropolis, as well as settlements or pre-Roman 

villages, more frequent in the northern part of the peninsula. 

 
Figure 24: Archaeological site “Los Millares” Almería. 

 

 

Roman age 

During the centuries of Roman occupation of the peninsula numerous types of buildings 

proliferated and are preserved, from engineering works, especially bridges, aqueducts, 

cisterns, sewers or roadways, to urban planning works, discovered during the archaeological 
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works for the conservation of Roman cities, or persistent in the cities later transformed. In the 

same way, numerous necropolis, houses or rural villas, related to the domestic architectures 

are preserved. In relation to monumental architecture numerous vestiges of temples, forums, 

theatres, amphitheatres, circuses, etc., are preserved, scattered throughout the peninsula as a 

result of more than five centuries of domination of the Empire. 

 
Figure 25: Roman aqueduct  

Visigoth period 

From the beginning of the 6th century, after the first waves of invasions of the barbarian 

peoples, in the peninsula there is a period of stability known as the Visigoth period, extending 

from the year 711 to 1200 approx. During this period, many of the infrastructures and 

buildings of the Roman period were maintained, with new temples for the Catholic religion. 

These temples have a stone layout, simple ships, and either cross-shaped or underdeveloped 

basilica-shaped plants, with the use of the rounded arch or horseshoe as building elements. 

 
Figure 26: San Antolín’s crypt, Palencia. 

 

Islamic period 

Since the 8th to 15th centuries there are territories of Spain under the dominion of Islam, 

divided in different periods: Emirate and Caliphate of Cordoba; Taifa kingdoms; Almoravid 

age; Almohad Age; Nasrid Kingdom of Granada. From these centuries, there are remains of 
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the trace of cities, vestiges from castles, walls, defensive towers or fortresses, complete 

mosques, integrated in part of later buildings. Important houses or palaces are built. The most 

important monuments reach worldwide recognition for being unique in the western world: 

Mosque of Cordoba, the city of Medina Azahara, the courtyard and the tower of the Giralda in 

the Greater Mosque of Seville; the palaces of the Alhambra and the Generalife, among others. 

 
Figure 27: Almonaster’s Mosque, Huelva. 

 

Middle Ages 

Like the Islamic period, the Spanish Medieval Age is different according to the latitude of the 

country. The buildings preserved from this period, between the 9th and 16th centuries, 

basically comprise the Romanesque buildings and its regional features, the Mudéjar (which is 

the Christian art that maintains the Islamic style as a fundamental architectural resource) and 

the different variations of Gothic. From the small Romanesque churches of the north of Spain 

to the Romanesque temples and cathedrals of the bordering area with France, the Way of 

Santiago establishes during all these centuries the main reciprocal nutrient between the 

communities of the peninsula and the rest of Europe. The architecture is basically religious, 

although there are remains of numerous urban plots, the first squares and houses and the first 

monastic sites. 

For centuries in the peninsula the Christian leaders live together with alarifes who had learned 

and developed the architectural activity in Islamic style. As a result, the Mudéjar architecture 

is created, with an eminent use of brick, mud walls and ceramic tiles. In Mudejar style there 

are numerous new temples, cathedrals, convents and the most important palaces of the noble 

dynasties, especially in the south of the peninsula, Aragon and Levante, which also promote 

important urban plots and engineering elements, especially bridges. 
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The Gothic architecture develops between the 12th and 14th centuries. It is cultural movement 

that descends from the north, influenced by France and transmitted through the Santiago Way 

towards the rest of Spain. In the majority of dioceses, great cathedrals are built, covering all 

the evolutionary aspects of this style and which serve as a way to introduce the image of 

Christianity in the territories conquered to Islam. Numerous churches, convents, cathedrals, 

hermitages, palaces and dwellings are still present throughout the whole territory. 

At the end of the 15th century, coinciding with the final push to the Christian conquest and the 

regime of the Catholic Monarchs, local ornamental variations of the Gothic are developed, 

which will serve as a transition to the Renaissance, specially the great monastic centers of the 

orders that helped the Catholics Monarchs to the implementation of Catholicism in the south 

of the Peninsula. The first universities are built, under the control of the Church, many of 

which are still used as teaching centres. 

 
Figure 28: Cathedral. León. 

 

Renaissance 

The Renaissance in Spain was developed in a very particular way. The Plateresque style, 

commonly called modern or Roman style, includes the use of numerous repertoires taken from 

vestiges of antiquity, now applied to the appearance of architecture. Elements of the great 

temples and cathedrals, still under completion during the 16th and 17th centuries, are 

developed following this particular style, as well as hospitals and governmental buildings, in 

addition to noble palaces and houses of important traders, both local and European, 

established in Spain. 

The particularity of the Spanish crown itself and its dominance over great part of the humanist 

Europe will allow the development of architectures of classic Italian Renaissance style, as a 

result of the relationship between the territories of these areas. Under Felipe II a new style 

develops, sober than the previous one, known like Herreriano that will mark the passage 
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between the Renaissance and the Baroque associated to the Counter-reform of the 17th 

century. 

 

Throughout this period, the great monastic ensembles, which occupy a large part of the 

country's agricultural land, but also numerous convents located in within the limits of cities 

are built. New palaces and official buildings are promoted by the monarchs (Charles I and 

Philippe II): monastery of the Escorial in Madrid; City Hall of Seville, Cathedrals of Jaén, 

Úbeda and Granada, Palace of Carlos V in Granada, House of Shells in Salamanca, University 

of Alcalá de Henares, Hospitals of Santiago inÚbeda, Catholic Monarchs in Santiago de 

Compostela or “de la Sangre” in Seville. 

 
Figure 29: El Salvador’s Chapelle, Úbeda (Jaén). 

 

Baroque  

The 17th and 18th centuries will be determined by the presence of baroque architecture in the 

peninsula, that will be implemented in a predominant way in the cities thanks to the increasing 

wealth of the crown and of the religious orders after the colonial expansion and as an 

architecture style associated to the Catholic Reform.  

The Baroque establishes new urban plots, in which squares and spaces articulate the modern 

city. It is also important the proliferation of new religious buildings, that are either newly-

constructed or transformed to give a new appearance to the architecture of previous times. 
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Figure 30: Baroque period: (from left to right) Convent of Santa Paula, Seville; Chapelle of San Telmo Palace, 

Seville; and Royal Palace, Madrid. 

 

Neoclassicism 

The Neoclassic is a fundamental break with the principles of baroque architecture. It is a 

movement that proposes the return to the rationalist style, recovering the principles Classic 

Art. It is a trend promoted from the Academies of artists, especially from that of San Fernando 

in Madrid. 

The 19th century in Spain witnesses the process of confiscation of the assets of the Catholic 

Church, a succession of wars, the Napoleonic invasion and a permanent political instability 

which leads to the destruction or transformation of numerous properties that must adapt to 

new uses. Numerous cities, like Madrid, are articulated around new avenues, boulevards and 

squares that order an incipient but increasingly mechanized road traffic. Public spaces are 

adorned with commemorative monuments or fountains. Another remarkable event is the 

appearance of the railway and the construction of numerous stations. New buildings are built 

to cover the growing requirements of cities: civil hospitals, orphanages, slaughterhouses, etc. 

 

The construction of temples and Catholic churches is diminished, although new religious 

buildings emerge from the demolitions of convents and thanks to the growth of urban 

population: San Francisco el Grande in Madrid or the Basilica of Pilar in Saragossa. New 

buildings for education, science and culture are built: universities, museums, etc. (Prado 

Museum, Science Observatory, San Carlos Hospital, etc in Madrid). 

The building of palaces for the nobility or the crown is maintained, but the construction of 

private houses in urban centers and in rural spaces gains more importance. 
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Figure 31: Neoclassical architecture: (from left to right) Prado Museum, Madrid; and El Pilar, Zaragoza. 

 

Neologisms, Modernism Regionalism 

As a reaction to Neoclassical art that triumphed in the rise of the new city, neologisms, 

bourgeois classes and partial industrial development of late 19th and first third of 20th 

centuries propose the use of new styles in construction. In addition to neologisms, especially 

Neogothic, Neomudejar or Neobaroque, there will be some particularities as the Modernism 

in Catalonia and its zones of influence and the Regionalism, which expands from Andalusia to 

much of the national territory. They offer ways of focusing the architecture typical of the 

Spanish territory. 

In these styles mainly houses, hotels and new services that support the needs of new cities are 

built: from the mentioned hospitals or stations to other related with leisure or traditions, such 

as the new big theatres, imported from European traditions, or the proliferation of new 

bullrings in these styles. 

 
Figure 32: Plaza de España, Seville. 
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Modern Movement Arquitecture (XX century) 

It includes from the period between the wars to the end of the sixties. 

It is a rationalist architecture that tries to break with all the previous styles to create a new 

language. Influenced by the artistic avant-gardes, this ornamentless architecture will rely on 

the innovative building techniques of the moment, so it will make use of materials such as 

concrete and steel as well as natural stone, glass and wood. 

The commitment to define an International Style, which makes use of a new modern language, 

will end in a situation of crisis that the third-generation architects will know to overcome by 

recovering the values of the place. 

 
Figure 33: El Carmen’s households, Seville. 
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 France 

General context 

The Sudoe space in France includes three new regions Auvergne-Rhône-Alpes (previously 

Auvergne only), Nouvelle-Aquitaine (previously Aquitaine, Limousin and Poitou-Charentes) 

and Occitanie (previously Languedoc-Roussillon and Midi-Pyrénées). These regions are 

mainly rural regions with medium and large-size cities, such as Bordeaux, Clermont-Ferrand, 

La Rochelle, Limoges, Montpellier and Toulouse. The landscape is strongly characterized by 

mountains, namely the Massif Central and the Pyrénées. The main activities are agriculture 

and nature-based tourism, in addition to some strong industries such as Airbus in Toulouse 

and Michelin in Clermont-Ferrand. 

Table 8: Polulation in Sudoe space in France. 

Region Population 
Area 
[km2] 

Density 
[Inhabitants/km2] 

Auvergne Rhône Alpes 7 874 586 69 711 113 

Nouvelle Aquitaine 5 904 843 84 061 70 

Occitanie 5 791 865 72 724 80 

 

Due to its geographic nature, this Sudeo area is characterized by large spaces, mainly formed 

by mountains and agriculture fields, with very low population density. The road networks are 

mainly composed of national roads, with few highways connecting large cities. However, this 

vast space has large amount of historical culture, covering various historical periods, although 

the main constructions belong to the middle age. The following list provides the number of 

historical monuments in the Sudoe regions in France (31/12/2011). 

https://fr.wikipedia.org/wiki/Auvergne-Rh%C3%B4ne-Alpes
https://fr.wikipedia.org/wiki/Nouvelle-Aquitaine
https://fr.wikipedia.org/wiki/Occitanie_(r%C3%A9gion_administrative)
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Table 9: Number of historical monuments in the Sudoe regions in France. 

Region Old region 
Listed 

monuments 
Registered 

monuments 

Total number of 
historical 

monuments 

Auvergne 
Rhône Alpes 

Auvergne 642 1 588 2 230 

Nouvelle 
Aquitaine 

Aquitaine 755 2 065 2 820 

Limousin 314 699 1 013 

Poitou-Charentes 774 1 401 2 175 

Occitanie 

Languedoc-
Roussillon 

612 1 401 2 013 

Midi-Pyrénées  856 1 791 2 647 

Total 3 953 8 945 12 898 

 

https://fr.wikipedia.org/wiki/Auvergne
https://fr.wikipedia.org/wiki/Auvergne
https://fr.wikipedia.org/wiki/Aquitaine
https://fr.wikipedia.org/wiki/Aquitaine
https://fr.wikipedia.org/wiki/Limousin
https://fr.wikipedia.org/wiki/Poitou-Charentes
https://fr.wikipedia.org/wiki/Languedoc-Roussillon
https://fr.wikipedia.org/wiki/Languedoc-Roussillon
https://fr.wikipedia.org/wiki/Midi-Pyr%C3%A9n%C3%A9es
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Figure 34: Distribution of the French (SUDOE Space) listed buildings.  
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At the national level, the database Mérimée1 registered 44 236 historical monuments in 2013, 

and nearly 260 000 historical objects. Almost 50% of the historical monuments belong to 

private owners. The number of historical monuments by department or presented at the 

following figure. 

 

Figure 35: Number of historical monuments by department. 

 

According to the inventory data provided by the Ministry of Culture and Communication, 

in the reports of 2016 the distribution of historical monuments by type of use is presented in 

Table 2. 

                                                        

1Base Mérimée : Immeubles protégés au titre des Monuments Historiques. Database established by the Ministère 

de la Culture et de la Communication, direction de l'Architecture et du Patrimoine. 
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Table 10: Distribution of historical monuments by type in France. 

Domestic architecture 34% 

Religious architecture 30% 

Military architecture 6% 

Civil engineering 6% 

Garden architecture 5% 

Funeral, commemorative or votive architecture 5% 

Agricultural architecture 4% 

Others 11% 

 

The distribution of constructions according to their historical period is provided, in 2014, in 

the next table.  

Table 11: Distribution of historical monuments by historical period in France. 

Prehistoric (Palaeolithic, Neolithic), protohistoric (bronze age, iron age) 3.8% 

Antic (VIe before J.C. – Ve after J.C.) 1.6% 

Middle age (VIe to XVe) 32.6% 

Modern time (XVIe to XVIIIe) 44.2% 

Actual time (XIXe - XXIe) 17.8% 

 

The distribution according to owner types of is given as follow. 

Table 12: Distribution of historical monuments by owner type in France in 2014. 

Owner Classified monuments 
Classified and registered 

monuments 

State 5.7% 3.8% 

Region 0.2% 0.1% 

Department 2.4% 1.8% 

Commune 55.9% 43.4% 

Public institution 0.9% 1.3% 

Private 34.9% 49.6% 

 

Although the state has small percentage, most of its monuments are large size buildings with 

high importance, such as cathedrals, abbeys and national domains or monuments. 

Regarding the protected sites, they are divided into: 
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 Protected gardens and parks: more than 3 400 (1 000 classified and 2 400 registered); 

 Protected spaces representing: 

o Surroundings of historical monuments; 

o Protected sectors: 105 (7 000 hectares); 

o Area of valorisation of architecture and monuments AVAP (Aire de mise en 

valeur de l’architecture et du patrimoine). Since 2010, they replace 

progressively the zones of protection of architectural, urban and countryside 

patrimony (ZPPAUP): 684 by the end of 2011. 

 

The number of decision of classifications and inscriptions from 1990 to 2014 is presented in 

Figure 36. 

 

Figure 36: Number of decision of classifications and inscriptions from 1990 to 2014. 

 

The repartition of the 117 874 classed objects by period in 2014 in France is summarized in . 

Table 13: Distribution of classed objects by period in France. 

Prehistoric (Palaeolithic, Neolithic), protohistoric (bronze 
age, iron age), antic (VIe before J.C. – Ve after J.C.) 

1% 

Middle age (VIe to XVe) 15% 

Modern time (XVIe to XVIIIe) 68% 

Actual time (XIXe - XXIe) 16% 

 



Survey of construction systems, type of damages and deterioration processes within the SUDOE territory  

 

57 

 

The repartition of the classed objects by categories in 2014 in France is given in the next table. 

Table 14: Distribution of classed objects by categories in France. 

Sculpture 37% 

Painting 16% 

Religious furniture 12% 

Religious object 12% 

Goldsmithery 9% 

Other 14% 

 

The main monuments in terms of frequentation in 2014 in France are provided in the next 

table. 

Table 15: Frequentation of main monuments in France. 

Monument Department 
Frequentation 

2014 
(thousand) 

Part of 
international 

public 

Tour Eiffel 75-Paris 7097 86 

Fort Saint-Jean 
13-Bouches-
du-Rhône 

1994 16 

Arc de Triomphe 75-Paris 1751 66 

Bridge of Gard 30-Gard 1504 45 

Abbey of Mont-Saint-Michel 50-Manche 1243 46 

Tower of Montparnasse 75-Paris 1169 71 

Saint-Chapel 75-Paris 1067 75 

Castle of Chenonceau 
37-Indre-et-
Loire 

850 40 

Basilica St Marie-Madeleine de Vézelay 89-Yonne 849 n/d 

Departmental domain of Vizille 38-Izère 840 15 

National domain of Chambord 
41-Loir-et-
Cher 

769 45 

Palace Garnier, Opera of Paris 75-Paris 730 19 

Panthéon 75-Paris 669 43 

Palace of Popes 84-Vaucluse 612 65 

Castle of Haut-Koegnisbourg 67-Bas-Rhin 555 43 

Castle and ramparts of Carcassonne 11-Aude 526 31 

 

The general appreciation of sanitary states of the classed historical monuments in 2007 is 

given in the next table. 
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Table 16: Sanitary states of the classed historical monuments in France. 

State Number of monuments  

Not specified 4006  

Good state 3318  

Fair only state 4139  

Faulty state 2805  

Danger situation 629  

 

The repartition of monuments in global or partial peril by type of owner in France in 2007 is 

provided at the next figure. 

 

Figure 37: Distribution of monuments in global and partial peril by type of owner in France. 

 

The amount of works to be done for the maintenance of classed monuments is given by 

department in the next table. 
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Table 17: Amount of works for maintenance of listed monuments in SUDOE region. 

Region Old region Amount of work M€ 

Auvergne Rhône Alpes 
Auvergne 210.90 

Rhône Alpes 296.13 

Nouvelle Aquitaine 

Aquitaine 433.15 

Limousin 96.99 

Poitou-Charentes 27.81 

Occitanie 
Languedoc-Roussillon 563.90 

Midi-Pyrénées 366.04 

 

The average cost by habitant and by region for the need of works on classifed monuments in 

global or partial peril is given in the next table. 

Table 18: Average cost by habitant for the need of works on listed monuments. 

Region Old region Average cost by habitant € 

Auvergne Rhône Alpes 
Auvergne 83.34 

Rhône Alpes 23.68 

Nouvelle Aquitaine 

Aquitaine 81.31 

Limousin 75.03 

Poitou-Charentes 7.60 

Occitanie 
Languedoc-Roussillon 163.5 

Midi-Pyrénées 69.06 

Average  71.93 

 

Heritage buildings by historic period 

Prehistoric and protohistoric period 

The first traces of habitation and the remains of daily activity of the Palaeolithic men have 

been found most often in the underground rock shelter, that is to say, open or shallow caves. 

The groups settled there and lived there. Over the centuries, the remnants and waste of these 

inhabitants were deposited on each other, which eventually protected old traces and objects 

that could be covered like this for thousands of years. 

In France it was discovered traces of habitation for example in the cave of Lazaret located in 

the town of Nice. It is now about 30 meters above sea level and 100 meters from the coast. 

160,000 years ago, during a glacial period, it was perched at more than 120 meters in height. 

The Grotto of Lazaret has several layers of habitats dated between – 230 000 and – 120 000 
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years. Several generations succeeded each other on the spot, from a few days to several 

months. One of the most interesting layers, dating back to 150 000 years, shows the traces of 

a “hut” positioned inside the cave. Large 3.5 m long and 11 meters long it could shelter a dozen 

people. 

 
(a) 

 
(b) 

Figure 38: Primitive forms of dwelling constructions: a) illustrative reconstruction of the habitat in a cave; and b) 
excavations in progress in a cave. 

Roman period 

The Roman Empire was an empire of conquerors, but also great builders who have 

disseminated many monuments throughout the Empire and mainly on the entire 

Mediterranean. Although Roman history goes back many centuries BC, there is practically 

nothing truly Roman until the 2nd Century BC. But from this date, and until the end of the 4th 

century, the intense Roman architectural activity bequeathed us many masterpieces, such as 

the Square house of Nîmes, and the Bridge of Gard (Figure 39). 

 
(a) 

 

 
(b) 

Figure 39: Roman constructions: a) Square house of Nîmes; and b Bridge of Gard. 

 

Middle Ages 

http://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjyw7Gz6I_SAhWGQBoKHf3CCAMQjRwIBw&url=http://www.pontdugard.fr/&psig=AFQjCNH82g3X0WZBuwp55YaVQMzieTk1tQ&ust=1487169539895081
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At the beginning of the 11th century, cities were very small. In the centre of the city, the streets 

are narrow, dark and tortuous. The houses are built of mud, supported by large wooden beams 

(the half-timbering), and they are pressed together. Their floors move up the street to save 

space. 

 
(a) 

 
(b) 

Figure 40: Middle age period: a) fortified castle of Vieillevie – Auvergne; and b) schematic section of a fortified 
castle. 

 

Romasque period (XI and XII centuries) 

Many churches were built in the 11th and 12th centuries, giving rise to an architecture called 

"Romanesque" (from Rome). Romanesque art became the first great architectural style of the 

Christian West. Before the year 1000, most of the churches were built of wood and many had 

been burned. The remaining churches become too small (as the population increases) or are 

in too bad condition.  

 
(a) 

 
(b) 

Figure 41: Roman period: a) vaulted supporting system; and b) example of semi-circular vault - basilica of 
vezelay. 
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Gothic period (XII and XVI centuries) 

The architects are looking for light and then use a previously unused vault: the vault on crossed 

ogives. These ogives (or crossed arches), supported by flying buttresses, relieve the walls of the 

weight of the vaults and make it possible to construct, always according to the basilical plan, 

naves that are increasingly higher and wider, bathing in a light that enters flowing through 

windows whose magnitude is no longer measured. The vertical rise of the lines replaces the 

massive horizontality of the constructions. At the same time as the continuity of the walls 

(slender and slender), the frescoes disappear in favour of monumental stained-glass windows 

in addition to a sculpted decoration, statues and bas-reliefs inspired by man and nature. This 

architecture in France reveals buildings such as the cathedral of Notre Dame of Paris and the 

Saint Chapel. 

 
(a) 

 
(b) 

Figure 42: Gothic period: a) Notre Dame of Paris; and b) cross-vault of warheads - Nave of the holy chapel 
(Paris). 

 

Neoclassicism and eclecticism period (18th and 19th centuries) 

At the end of the 18th century, the admirers of antiquity demanded for religious architecture 

the imitation of the antique: it is neoclassicism. For example, in France, Germain Soufflot 

architect of the Pantheon tries to associate an ancient temple with a Renaissance dome. 
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(a) 

 
(b) 

Figure 43: Neoclassicims period: a) the church of the Madeleine; and b) Sacred heart.  

 
 
Modern period (from XIX Century) 

At the beginning of the 19th century, the policy of Napoleon III put in place the Haussmann 

monuments. The Haussmannian facade is organized around strong horizontal lines that often 

run from one building to another: balconies, cornices, perfect alignment of the facades without 

any significant recesses or projections. The model of the street of Rivoli extends to all the new 

Parisian roads, at the risk of a certain standardization of certain districts. On the façade, 

advances in sawing and transport techniques make it possible to use the cut stone in "large 

apparatus", i.e. in the form of large blocks. 

 

 
(a) 

 
(b) 

Figure 44: Modern period: a) façade XXeme - Real estate project - Hector Guimard; and b) The radiant city – Le 
Corbusier. 
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3 Building construction systems and 

materials 

 Introduction 

Built heritage can be classified according to various criteria. To accomplish this task in a clear 

and understandable way, a brief analysis of the construction system components commonly 

used, regardless of the construction materials, will be presented first, followed by another 

analysis concerning the types of construction systems for which the definition of construction 

materials is more important. In this regard, particular types of construction systems will be 

identified in each country and described in the next sections. 

Given the complexity of the subject, a first simple classification of construction components 

based on their structural behaviour or function inside the building will be presented hereafter, 

trying to foster an easier understanding of construction concepts. Afterwards, the materials 

composing each system component will be analysed so as to join matter and function together. 

Note that the pursuit of this document is to give an overview of the most common construction 

systems characterizing the built heritage within the SUDOE territory, therefore it is not 

intended to be exhaustive.  

 Construction systems components  

General systems and corresponding functions (Figure 45): (1) Structure: ensure building 

stability; (2) Envelope: isolate interior from exterior to make the inner space habitable; 

(3) Partitions: organize the interior space of the complex in order to serve the function it was 
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created for; and (4) Installations: equip the building to make it functional and suitable to live 

in. Next sections describes each system. 

 
Figure 45: Structural and non-structural components of a construction system. 

 

 Structural system 

The structural system is subdivided in foundations and aboveground or superstructure. It is 

all about these elements that compose the skeleton where all the rest of the subsystems lean 

on. This skeleton is responsible for the transmission of the loads to the ground. 

 
Figure 46: Main parts of a structural system. 

 

Foundations 

The foundation subsystem refers to all construction elements that are in charge of transmitting 

the loads of the building safely to the ground to let it be habitable. The most common 

construction units are strip footings and isolated footings. Both of them can coexist in the same 

structural system. In some cases, great plinths creating huge platforms can be found in order 

to prepare horizontal surfaces in sloping grounds. These are massive foundations. 

 
Figure 47: Different foundation subsystems. 

General systems

Structure Envelope Partitions Installations

Structure

Foundations Superstructure

Foundations/Footing

Strip Isolated Plinth
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The construction materials can be dry stone, stones with lime mortar and lime concrete. Mass 

concrete or reinforced concrete can be also found in some contemporary buildings or in recent 

restorations/interventions.  

Superstructure 

The superstructure consists of all the elements above the foundation subsystem that 

contribute to the stability of the whole building, enabling it to accomplish the function it was 

created for. Within the superstructure, vertical and horizontal components can be 

distinguished. Among the vertical components are load-bearing walls, systems of pillars, and 

mixed systems combining both walls and pillars. Among the horizontal components are 

lintels, vaults and roofing.  

 
Figure 48: Components classification within the superstructure system. 

 

Vertical components 

The structural components in charge of vertically transmitting the loads from the above 

construction elements to the foundations are referred to as vertical components of the 

construction system. 

 
Figure 49: Main vertical components of the superstructure system. 

 

- Load-bearing walls 

Load-bearing walls are massive systems usually characterized by a rectangular cross-section 

and a defined thickness, which depends on the width and height of the wall itself as well as on 

the construction material and the proportion of the spaces that load-bearing walls have to 

Superstructure

Vertical Horizontal

Vertical Components

Load-bearing walls Pillars/Mixed
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cover. Depending on the function, different construction sub-elements can be recognised 

within the subsystem of load-bearing walls, namely the wall itself, the openings and the 

stabilizers. 

 
Figure 50: Construction sub-elements of load-bearing walls. 

 

- Wall 

The massive element in charge of transmitting the linear loads from ceiling and roof to the 

foundations and from the foundations to the ground. 

Construction materials: 

-Stone (e.g. ashlars, rubble masonry, etc.); 

-Brick; 

-Rammed earth; 

-Wood. 

In most cases, load-bearing walls are made of a combination of all of these materials. In 

contemporary buildings or recent restorations, it is also common to find reinforced concrete 

in the underpinning of existing foundations or to strengthen the top of the walls. 

- Openings 

The necessary holes establishing the relation between the building and the outside. Lintels and 

arches are the construction elements suitable for building these openings. 

Construction materials: 

- Lintels: wood, stone, brick, steel and concrete (in recent restorations); 

- Arches: brick, stone 

- Stabilizers 

A load-bearing wall is not only responsible for the transmission of vertical loads to the ground, 

but it is also in charge of supporting the horizontal forces each building is subject to during its 

Load-bearing wall

Wall Openings Stabilizers
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life span. Such forces can come from sloped elements, the thrust exerted by the wind or other 

sources. Thus, when dealing with load-bearing walls, it is always important to consider the 

different stabilizers that help the wall bear the horizontal loads. In this regard, buttresses, 

flying buttresses, tying walls and metal tie-rods can be counted among the most common 

stabilizers adopted in heritage structures. 

Construction materials: 

- Flying buttress: stone and brick; 

- Buttress and tying walls: stone, brick, mixed walls, rammed earth and wooden-frame walls. 

- Pillars 

Pillars are linear construction elements which absorb the weight of the construction elements 

above, both horizontal and vertical, and transmit it to the ground. 

Construction materials: 

Stone, brick, wood, steel. Depending on their size, pillars can be built either with monolithic 

stones or masonry work. 

Mixed materials. For instance, it is frequent to find combinations of wood and stone in order 

to avoid direct contact between wooden elements and soil. 

Horizontal components  

The structural units in charge of covering the inner spaces of the construction system as well 

as transmitting the horizontal loads to the vertical elements. 

 
Figure 51: Main horizontal components of the superstructure system. 

 

- Lintel 

Horizontal Components

Lintels Vaults Slabs/Roofing
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Horizontal structural member over an opening which carries the weight of the wall above it. 

In this case, the structural type depends on the construction material. There are structures in 

which lintels are made of very thick stone elements and others in which lintels are in wood. 

 

- Vaults 

Curved surface that cover the space between walls, pillars or columns. Depending on the 

shape, several kinds of vault can be distinguished. The most common are:  

- Barrel vault: vault generated by the displacement of a round arch along a longitudinal axis;  

- Groin vault: vault created by the perpendicular crossing of two barrel vaults; 

- Ribbed vault: vault originated from the crossing of two to three barrel vaults edged with an 

armature of piped masonry often carved in decorative patterns; 

- Sail vault: vault featuring a spherical shape cut by four vertical and sidewise perpendicular 

planes. 

Construction materials: 

Stone, masonry, brick, wood and steel. Lime concrete. 

- Roofing (outside) 

Group of elements that constitute the top of a building and that cover it. The roofing system 

usually consists of a beam frame supporting panels. Roofs can be either flat or gabled and 

feature coffered ceilings. In case of gabled roofs, there are several construction systems quite 

common to find in historic buildings: 

- System of trusses and beams: a series of big trusses cover the distance between walls and the 

beam system lays on it to form the roof surface. 

- Coffered ceilings. 

- Horizontal elements between diaphragm arcs: these arches are regularly placed transversally 

to the main axis of the building. The top of the arches gives the slope to the roof. A system of 

beams lay on the succession of arches forming the roof surface 

Construction materials: 



Survey of construction systems, type of damages and deterioration processes within the SUDOE territory  

 

71 

 

Wood or steel. 

- Slabs (inside) 

Group of elements composing the inner floors of the building. They are usually formed by a 

grid of beams placed horizontally and decorated with coffers. 

Construction materials: 

Wood, steel, reinforced concrete. 

 Building envelope  

The envelope system is the group of elements that establish the separation between the 

interior and the exterior of a building and guarantee its habitability. The building envelope 

comprises vertical elements, horizontal elements and the set of joints between them, whose 

ensemble allows the building to work. 

 
Figure 52: Subsystems of the building envelope. 

 

 Vertical 

The vertical subsystem of the envelope includes all the construction materials/elements 

composing a vertical component that isolate the interior of the building from the outside, e.g. 

plain walls, mortars, plasters, carpentries and decorations. 

 
Figure 53: Construction materials/elements composing the envelope vertical subsystem. 

 

- Plain walls 

Envelope

Vertical Horizontal

Vertical

Plain  walls Mortar/Plaster Carpentry Decorations
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These units usually coincide with the load-bearing walls of the structural system. 

Construction materials: 

Any type of stone, brick. 

- Mortar/Plaster 

Mortar is a mixture used in buildings to bond bricks or stones. Plaster is a finishing material 

that protects building surfaces from exterior aggressions. It is commonly spread on masonry 

walls who’s finishing are not accurate enough to be exposed to weathering. 

Construction materials: 

Lime mortars, gypsum mortars, mixed mortars of lime and gypsum, stucco; 

Stone tiles; 

Wood. 

- Carpentry 

Carpentries are closing construction units which can modify the interior-exterior relationship 

of the building according to the owner’s will. Window and door framings belong to this 

category. 

Construction materials: 

Wood, steel, glass. 

- Decorations 

Construction elements that help define the building architecture without holding a structural 

role, even though decorative elements with specific functions can be found sometimes. In 

heritage structures, these elements do gain significance because they are part of the history of 

the building itself. A few examples are rails, chimneys, cornices, pinnacles, etc. 
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 Horizontal 

The horizontal subsystem of the envelope comprises all the construction units with a 

horizontal or sloped component aiming at isolating the interior of the building from the 

exterior. The main units belonging to this group are roofs and terraces. 

 
Figure 54: Construction units composing the envelope horizontal subsystem. 

 

- Roofs 

The roof unit protects the top of the building from exposure to environmental factors, 

featuring a slope conditioned by construction and historical aspects beyond meteorological 

factors. The roof covers the horizontal superstructure system.  

Construction materials: 

Clay roof tiles, brick, clay stone, metals, vegetal fibres. 

- Terraces 

Terraces have the same function of the aforementioned units (roofs) but they mainly consist 

of horizontal components. They are generally used in low rainfall zones. 

Construction materials: 

Clay roof tiles, brick, clay stone, metals, vegetal fibres. 

- Holes 

Outward openings that pierce and weaken the waterproofing of the roof, but necessary to get 

access to the cover in order to perform preventive maintenance.  

Construction materials: 

For the structure of the hole: wood, steel, bricks. 

Horizontal

Roofs Terraces Holes
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For the covering: clay tiles, wood, metals. 

 

 Partitions / finishes 

The partition subsystem divides and organises the interior space of a building into parts so 

that it can serve the function it was created for. The finishing materials covering the main 

construction elements are also included in this subsystem. Partitions are usually not important 

from a structural point of view, but they can be regarded as good indicators of the overall 

health of the building. In several cases, partitions do contribute to guarantee the stability of 

the structural system.  

In what concerns historic constructions, these construction elements were used to support 

many functions. Therefore, in ancient buildings, it is almost impossible to distinguish between 

structural elements and partitions because they all work as a whole. 

Construction materials: 

For partitions: same materials used for load-bearing walls, but with inferior thickness.  

For finishes: lime, gypsum, wood, clay tiles, coloured clay tiles, steel, paints, paper, etc. 

 
Figure 55: Schematic classification of partitions and finishes. 

 

 Installations  

Installations refer to modern equipment systems that are needed in order to provide heritage 

constructions with a use and make them suitable to live in. Given their transitory nature, it is 

quite rare to find old installations in historic structures, except from some heating systems. 

Nonetheless, it is important to take them into account as installations can often interfere with 

historic elements, being in many cases very heavy and undermining any conservation attempt. 

Partitions/Finishes

Vertical Horizontal
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Figure 56: Principal installation systems found in buildings. 

 

Plumbing system: system conveying fluids, e.g. water, for a wide range of applications. It is 

made up of several different systems, including the sewage network. Damages in plumbing 

systems, such as leaks, must be timely identified to avoid serious consequences, especially in 

buildings lacking in maintenance.   

 

Electric system: network of components responsible for electric power supply. This system 

must be closely controlled, mainly to avoid fires. Important is to be careful with the installation 

of protection against lighting, since this is a common point of leaks in the roofing system. 

 

Air conditioning system: system working for both heating and cooling purposes. The 

installation of this system may have a substantial impact on the host structure, owing to all 

appliances and physical spaces which have to be set up to implement the components. In 

addition, changes in the thermohygrometric behaviour of the building can be troublesome, 

leading to problems where none existed initially. As different conditioning systems will lead 

to different results, it is recommended to evaluate the available range of solutions and select 

the least bad option. 

 

Anti-fire safety system: system of different components built in order to avoid fire 

propagation within the structure.  

  

Installation systems

Plumbing Conditioning Electric
Anti-fire 

safety
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 Types of construction systems  

The SUDOE territory is marked by a historic constructive culture which is deeply reflected into 

the construction systems spread all over this area. Beyond the various technical solutions and 

the different morphological and typological portrayals found in each region, the following 

types of construction systems are identified:  

 Masonry constructions; 

 Rammed earth constructions; 

 Timber constructions;  

 Iron constructions; 

 Concrete constructions. 

 Masonry constructions 

Masonry constructions are among the most ancient, durable and widespread forms of 

construction present in the SUDOE territory. In most cases, such systems consist of thick and 

heavy masonry walls, vaulted or wooden beam floors and timber roofs. The walls are built with 

individual units either set dry or bonded with mortar. Common materials for masonry units 

are stone, clay brick and adobe. The choice of the material usually depended on a series of 

characteristics, such as availability, appearance, strength and texture of the material itself, but 

also on the building site location and the type of structure to be built (religious or military 

buildings, vernacular houses, bridges). The material used, the quality of the mortar and the 

assemblage/bond of the masonry units are ultimately the factors that affected durability and 

state of conservation of this type of constructions over time (Figure 57).  
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Figure 57: Wall types in masonry constructions (from left to right): rubble masonry with large irregular stones; 

polygonal stone masonry; square blocks masonry w/o pattern; square blocks masonry with pattern; opus 
quadratum; opus cementicium; opus lateritium; and opus reticulatum.  

Building masonry constructions has always required a great workmanship and a very good 

mastery of building practices. Indeed, both these aspects are fundamental to ensure the 

construction of systems with an adequate global response so as to avoid losses of equilibrium 

and local collapse mechanisms. From an engineering viewpoint, the key elements of masonry 

constructions are the walls, which can have various functional and structural roles. In historic 

constructions most walls were load bearing, although non-load-bearing walls simply providing 

buttress or in-plane strength (shear walls) did exist. These vertical elements typically rested 

either upon isolated foundation piers or continuous foundation walls. 

Walls could be either solid or multi-leaf. In the former case the wall is characterized by units 

crossing its entire thickness, whereas in the latter case the wall is composed of two external 

leaves of cut stones or bricks framing an internal core filled with rubble masonry (Figure 58.a). 

To ensure cohesion of the wall and avoid leaf separation in the long term, exterior and interior 

leaves were adequately interconnected (interlocking). Due to the mechanical properties of the 

material (high compressive strength and low tensile strength), masonry walls perform very 

well under vertical static loads, but they exhibit a very poor performance against horizontal 

actions (e.g. seismic loads). This explains why historic masonry walls were very thick (the 

higher the thickness, the higher the stability) and why they were often provided with iron 

clamps between blocks.  
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(a) 

 
(b) 

Figure 58: Masonry constructions: a) typical three-leaf wall with rubble core; and b) horizontal diaphgram with a 
single set of timber joists. 

A crucial aspect in historic masonry constructions is related to the execution of window and 

door openings as they break the continuity of the walls, resulting in areas prone to damage 

because of high stress concentration. Depending on the type and function of the wall, these 

weak parts were reinforced with specific construction elements placed across the openings, 

such as lintels (either in stone or timber) and arches (either in stone or brick).   

Concerning the horizontal diaphragms, the majority of historic constructions exhibited timber 

floors consisting of a single or double set of joists supporting a wooden subfloor sheathing 

(Figure 58.b). Being flexible, this type of floors is usually subject to significant bending and 

shear deformations under horizontal loads, thereby influencing the distribution of inertial 

forces to the building’s vertical resisting elements. Note that in more recent constructions 

timber joists are replaced by steel joists. Arched and vaulted floor systems are also found in 

traditional historic constructions, especially when the necessity to meet both performance and 

durability requirements entailed the use of more resistant materials. In this case, two 

constructive solutions are distinguished: 1) masonry vaults bearing a timber framing 

superstructure that supports the subfloor; and 2) masonry vaults with extrados backfill coated 

with a mortar layer and finished with stone slabs or ceramic tiles. This second solution was 

commonly adopted in basements and ground floors of historic buildings as these parts of the 

construction were in direct contact with the foundation soil and the humidity associated with 

it. Furthermore, the presence of backfill material played a fundamental role in terms of 

structural behaviour and load-bearing capacity of masonry vaulted systems.  

Floor-to-wall connections were realized by simply inserting the timber joist into a pocket of 

the wall with a few centimetres of support (Figure 59.a). This type of connection was often 

improved through the incorporation of steel anchors nailed to the timber joists and embedded 

into the wall (Figure 59.b), or through rim joists anchored to the masonry wall (Figure 59.c). 
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To guarantee the locking of the whole construction and define a unique behaviour among the 

various structural parts, perimetric reinforcement elements such as tie-rods, buttresses, stone 

benches, and the like, were frequently used. 

 
(a) 

 
(b) 

 
(c) 

Figure 59: Wall-to-floor connections in masonry constructions: a) by pocket; b) with steel anchors; and c) with 
rim joist. 

In what concerns the roof systems, their geometry and complexity could vary according to the 

importance of the constructions as well as their location. However, the predominant solution 

observed in most historical masonry constructions spread over the SUDOE territory is the 

sloping roof. This type of roof is characterized by one, two or more sloping sections supported 

by a structural framework of timbers internally covered either with plastered wood lining 

boards or with masonry vaults. This second option was more common for religious buildings, 

where vaults were used to provide nave and aisles with a ceiling, hiding in turn the timber roof 

truss above. As far as the roof covering is concerned, the ordinary solution consisted of wooden 

planks covered by clay or ceramic tiles.  

In order to prevent damage from environmental factors, exterior walls of historic masonry 

constructions were covered with a thick layer of plaster made of a mixture of mortar, sand and 

lime (or in some case clay). As a finishing, walls were painted with a whitewash compatible 

with the plaster layer below. The same finishing materials were applied to the interior walls, 

on top of stuccoes or ornamental plasters, such as medallions, cornices, and mouldings, which 

were used to decorate and embellish buildings’ surfaces and ceilings.    

 

 Rammed earth constructions 

Ancient rammed earth constructions were usually characterized by large walls of variable 

thickness distributed according to an orthogonal and compact configuration plan. 

Notwithstanding the low tensile strength and the brittle behaviour of the material, rammed 

earth features a fair-to-good compressive strength. Thus, most walls in rammed earth 
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constructions were load-bearing, but the total height of the building never exceeded two 

stories. Walls were built layer-by-layer by ramming a damp mixture of raw natural materials, 

such as earth, sand, clay and gravel, into temporary wooden formworks which were removed 

once the walls had hardened. If necessary, small percentage of lime, straw or ceramic materials 

was added to the mixture to stabilize it. Later constructions whose walls were built with 

individual blocks of rammed earth bonded together with mud or lime-based mortar are found 

as well. To prevent retraction cracks and enhance the bond between blocks, this type of 

construction system is often characterized by the presence of stones, bricks or other materials 

along the horizontal joints.  

The building process of rammed earth constructions always involved the execution of a stone 

foundation slab so as to avoid direct contact with the soil and prevent moisture degradation 

on the rammed earth walls. Afterword, well braced frames were put into place and clamped 

together, giving start to the construction of the walls by pouring in the damp material. 

Windows, doors and the like were obtained either by demolition once the walls were built or 

by negative formworks made out of the moulds during construction. The openings were then 

reinforced through brick or stone arches, wooden trunks or stone lintels. 

Beyond the advantages in terms of sound insulation and thermal capacity, rammed earth walls 

are porous by nature, therefore it was common to protect them from driving rain and moisture 

in order to increase their durability in the long term (especially if dealing with important 

buildings). The sides of exposed walls were carefully coated with plaster and lime washed, 

whereas the top of the walls was capped with stone blocks or slabs, whose size and 

arrangement varied depending on the adopted construction technique. In most cases, the 

inner space of rammed earth constructions was covered with a gable roof resting upon the 

exterior walls and consisting of tiles laid out on a simple wooden framework with sheathing 

boards.   

As for the floor system, the same solutions adopted for masonry constructions are observed.  

It is worth noting that to improve the structural capacity of rammed earth constructions, 

timber elements or other horizontal reinforcements could be added in-between or on the 

surface of rammed earth walls. Stone buttresses and corner reinforcements were used as well, 

one to enhance the out-of-plane behaviour of the walls and the other to better confine 

orthogonal walls.  
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 Timber constructions  

Timber constructions (or timber-framed constructions) are generally lightweight construction 

systems in which the majority of structural elements are in wood, except for the foundation. A 

typical historic timber-framed construction was built over a stone strip footing foundation, 

whereupon a platform of horizontal timbers embedded in mortared rubble was created and 

covered with wooden boards to form the ground level. The first-story walls were erected on 

this base, working as supporting members for the second floor, which acted in turn as a base 

for erecting the second-story walls, and so forth for all the stories (Figure 60).  

 

 
(a) 

 
(b) 

 

(c) 

 

Figure 60: Timber-framed constructions: a) main structural elements; b) stud-wall framing; and c) post-and-
beam framing. 

Among the most popular timber construction systems is the stud-wall frame with board 

sheathing, so called because the walls were made of upright wooden structural members of 

rectangular cross section, the studs, whose role was to accommodate the gravity loads of the 

superstructure. To provide lateral resistance to the whole construction, wood sheathing boards 

were nailed to the studs, thereby acting as shear walls. Wood lath nailed to vertical boards was 

indeed preferred as a base for plaster in partition walls. Another popular timber construction 

system is the post-and-beam frame, which consisted of heavy timber beams resting on 
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posts rather than walls. Unlike studs, posts feature a bigger cross section and provide firm 

points of lateral attachment. The spaces between these structural timbers were usually filled 

with masonry material (brick or stone), plaster, or a nogging consisting of clay and chopped 

straw. To carry loads over windows and doorways, post-and-lintel framing systems were 

adopted, in contrast to systems employing arches or vaults. Externally, the walls were coated 

with hard plaster and sheathed with weatherboarding, or covered with slates or shingles, as a 

protection against the penetration of rain and for improved thermal insulation. The interior 

surfaces were covered with lining boards and finished with stuccoes. Timber diagonal bracing 

elements were also used to enhance the structural performance of post-and-beam 

constructions against horizontal loads. It is stressed that timber-framed constructions in 

which all supporting and bracing members were heavy timbers exposed to the outside, with 

infill panels, as in the medieval system of braced timber framing of a house, are referred to as 

half-timbered constructions (Figure 61).  

 
Figure 61: Assonometric section of a typical half-timbered constructions.  

 
The floor system of timber constructions usually consisted of a series of parallel timber beams, 

the joists, supporting a wooden subfloor sheathing and supported in turn by girders, or resting 

directly on the bearing walls. To interconnect structural timber elements, different types of 

joints could be used, e.g. mortise-and-tenon joints, lap joints or scarf joints, that were held fast 

by wooden pins or dowels (for a detailed description of these joints see Annex B).  

In what concerns the roof system, in most cases the structural framework was made of timber 

trusses resting either on the uprights or on the walls of the buildings through roof plates. 

Depending on the space to cover, the roof framing system could vary considerably, ranging 
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from a simple roof supported only by common rafters without purlins, to a more complex roof 

of increased stability with both rafters and purlins hierarchically organised in principal and 

common (Figure 62). Parallel to the ridge beam, wood sheathing boards were laid on and 

fastened to the rafters so as to provide a base for the application of the roof covering, which 

included cladding material, weatherboards, shingles, slates or tiles.  

 
Figure 62: Example of roof framing system in timber constructions: scissors truss. 

 

 Iron constructions  

Following the Industrial Revolution (19th century), iron frame constructions became very 

popular worldwide, and so did within the SUDOE territory, especially as far as the industrial 

architecture and the infrastructure sector are concerned. This type of construction systems 

featured a prefabricated structural frame made of cast iron, a cheap material easy to mould, 

incombustible and wear resistant. Still, elements made of wrought iron were used, either as a 

part of the framing or as connectors between different structural members. Cast iron was also 

the standard material employed for the supporting structure in the construction 

of greenhouses.  

The vertical bearing system of iron buildings consisted of cast iron columns supported by 

isolated or continuous masonry foundations. Preferred structural sections for these vertical 

elements were I, C, L, hollow and cruciform. C and L sections could be used either separately 

or back to back with analogous profiles. Twin diametrically opposite lines were often seen 

along the length of cast iron columns, where iron had leaked out at the joint between the two 

halves of the horizontal mould. Given the high compressive strength of the material, slender 

https://en.wikipedia.org/wiki/Greenhouse
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iron columns could support weights that would otherwise require thick masonry piers or walls 

to stand, thereby allowing to build light constructions of any height with wide spans and large 

windows. If needed, a diagonal bracing frame was added between columns to increase the 

overall structural resistance against horizontal loads.  

Timber or iron joists were the possible alternatives employed for the floor supporting system 

in iron constructions. Sometimes these two options were combined together, resulting in a 

floor composed of a grid of timber joists supporting wooden planks and supported in turn by 

wrought iron girders bearing onto the columns below. It is worth noting that cast iron beams 

were less successful than cast iron columns owing to the tensile weakness of the material. This 

is why floors built with cast iron beams were either supported by riveted wrought iron plate 

girders or provided with extra material in order to improve the tensile strength of the 

horizontal diaphragm (e.g. jack-arch floors or filler-joist floors).  

In what concerns the roof framing system of historic iron constructions, several solutions 

could be adopted: from wrought iron plate girders hidden above coffered ceilings to exposed 

wrought iron arched or lattice trusses, from timber roof trusses with wrought iron strapping 

to ‘composite’ roof trusses, where principal rafters are made of cast or wrought iron (or even 

timber), tie-beams and other tension members are made of wrought iron, and compressed 

diagonals are made of cast iron (sometimes thickened with an ‘entasis’ at mid-length to 

increase buckling resistance). Roofing materials such as shingles or tiles were secured to the 

battens which were used to cover the rafters.  

Built-up iron members could be assembled by welding, bolting and riveting, thereby resulting 

in fully or partially restrained frames. In fully restrained frames, beam-to-column and beam-

to-beam connections are welded (e.g. the beam flange is welded to the column flange), whereas 

in partially restrained frames connections between members are riveted or bolted.  

Regarding the exterior envelope of iron constructions, it is not unusual to find hybrid 

construction systems where a cast (or wrought) iron structural framework is combined with 

exterior masonry walls in order to exploit the properties of each material. The frame supported 

the floor and roof loads; whereas the masonry was independent of the frame and was self-

supporting. However, load-bearing fronts composed of prefabricated cast iron parts were 

commonly used on buildings. Cast iron could be moulded into a wide array of shapes and 

designs, allowing elaborate facades that were far cheaper than traditional stone-carved ones. 

To support bay windows, plain cylindrical cast iron posts were employed.  
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 Particularities of each country 

 Portugal 

Dwelling constructions  

Stately housing constructions 

Typical constructions built in Portugal between the 17th and the early 20th centuries are the 

Manor Houses, stately homes built on large estates and better known as ‘solares’, ‘paços’ or 

‘quintas’ (the name varied based on the size of the manor). This type of constructions is mainly 

found in the northern Portugal, especially in the regions of Minho and Douro. Manorial houses 

were the typical country residences of the aristocracy in times of great wealth and prosperity, 

boosted by the trade routes established between Portugal and overseas territories, like Brazil, 

India and Africa. Framed by elegant and vast gardens with orchards and vineyards, these 

constructions usually had the form of regular two-storey buildings with plastered masonry 

walls distributed over a rectangular plan, accessible through an impressive entrance with a 

sumptuous gateway, and a timber roof covered with tiles. Besides the hall and the lofty rooms, 

the interior was always complemented by a library, a wine cellar and a chapel. Depending on 

the building age, the exterior of these houses could be either simple or exhibit gorgeous 

decorations, as those enriching the facades of Palácio de Mateus, one of the most emblematic 

example of Portuguese manor houses dating back to the Baroque period (Figure).   

Nowadays, many manor houses have been converted into kind of hotels called ‘pousadas’ or 

into guest accommodations.  

https://en.wikipedia.org/wiki/Pousadas_de_Portugal


 Report of the Project Activity 1.1  

86 

 

 
(a) 

 
(b) 

Figure 63: Portuguese stately houses: a) Palácio de Mateus, Vila Real; and b) Solar de Calheiros, Ponte de Lima. 

 

‘Pombaline’ constructions 

After the memorable earthquake of 1755, downtown Lisbon underwent a reconstruction 

process with the aim of improving the structural performance of the buildings against 

horizontal loads by incorporating a set of anti-seismic design features and adopting strategies 

to advance post disaster scenarios. The Pombaline architectural style denoting the 

constructions built during this period was named after the first Marquis of Pombal, who was 

in charge to supervise the intervention. The reconstruction was devoted to the implementation 

of a new urban planning characterized by an orthogonal layout of rectangular blocks repeated 

regularly and by the systematic use of the ‘Gaiola Pombalina’ (Pombaline Cage) system in all 

interior partitions.  

Considered as one of the first examples of earthquake-resistant construction system, the 

Gaiola Pombalina consisted of a lattice framework made of wooden vertical, horizontal and 

diagonal elements, forming cross-matrix modules according to the repetition of the St 

Andrew’s cross (Figure 64.a). This bracing system was filled with rubble masonry and 

plastered, hiding the wooden structure below. The resulting panels were then connected by 

iron cross ties (A) to timber members embedded along the inner face of the main 

stonemasonry exterior walls. Further bracing was provided by the timber floors whose 

diaphragm action was enhanced by iron ties (B), bolted to the floor beams and deeply 

embedded in the masonry walls, and by timber connectors named ‘hands’ (C) nailed to the 

timber grid and also embedded in the masonry (Figure 64.b). 
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(a) (b) 

 

Figure 64: Pombaline constructions: a) perspective view of the cross-matrix modules of the ‘gaiola pombalina’; 
and b) detail of the anchoring system between timber frame and masony wall.  

 

With a maximum of four storeys, the typical Pombaline building was characterized by the 

methodical application of masonry vaulted ceilings resting on piers to the ground floor and 

the implementation of exterior masonry walls combined with ‘cage system’ partition walls for 

all interior walls above the ground floor (Figure 65). The ‘gaiola’ designation was coined 

because the building seemed like a big cage. Concerning the foundations, they were usually 

locked together by brick arches and based on a grid of wooden piling with cross-platforms on 

the top (Figure 65.a).  

Over time Pombaline constructions in downtown Lisbon have undergone successive 

occasional modifications which have introduced several weaknesses in the structural system. 

The main changes included: (a) construction of extra floors; (b) inadequate widening of 

existing façade openings and removal of walls and pillars, notably on the ground floor; (c) 

addition of steel and reinforced concrete elements. A survey carried out by the city council, 

DCEOD (1993), showed that around 80% of the buildings still had the original ‘gaiola’ 

structure, if the modifications in the shops at the ground level were disregarded. By then, the 

structure of 12% of the buildings was totally replaced by reinforced concrete.  
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A – Firewall;  
B – Stonemasonry façade;  
C – Wooden piling;  
D – Brick arches;  
E – Stonemasonry vaults;  
F – Stair firewall;  
G – Stairs. 

 

(a) 

 
(b) 

 

Figure 65: Pombaline constructions: a) perspective section view; and b) ground floor masonry vaulted system. 

‘Gaioleiro’ constructions  

A century after the Pombaline reconstruction, a new program of urban improvement and 

expansion of Lisbon city began. The constructions built during this period (late 19th century – 
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early 20th century) were depreciatory labelled as ‘Gaioleiros’, given their inferior construction 

quality in comparison to Pombaline buildings. Ranging between four and six floors with 

variable inter-storey height, Gaioleiro buildings commonly featured a narrow rectangular plan 

with large lateral shafts providing light and ventilation to the interior rooms. The foundations, 

whose width was normally twice the thickness of the walls above, were composed of ditches 

filled with hard stone masonry and lime mortar. In what concerns the superstructure, 

Gaioleiro buildings were typically characterized by exterior rubble masonry load-bearing walls 

of decreasing thickness, and timber floors and roof (Figure). The aforementioned three-

dimensional timber bracing system, known as ‘gaiola pombalina’, was here replaced by brick 

masonry walls with no diagonal elements or by ‘tabique’ walls made of timber laths nailed to 

the studs and plastered with lime mortar (Figure 66.a).  

  
(a) (b) 

Figure 66: Gaioleiro constructions: a) typical tabique wall; and b) cross section of the roof (adapted from 
Appleton 2005). 

The floors consisted of timber joists placed in the direction of the shortest span and sheathed 

with wooden boards, while the ceilings were lined with wood lath and stucco details. Steel 

floors can be found as well, but they date back to a later period. As for the roofs, they were 

made of timber frames with one or two slopes in simple buildings, and with several slopes in 

more complex buildings (Figure 66.b). The roof covering generally consisted of ceramic tiles. 

One of the main weaknesses of Gaioleiro buildings were the connections between different 

structural elements, especially those between floors and masonry walls, responsible for the 

poor resistance of this type of constructions to seismic actions.   

The front façades were decorated with a collection of Art Nouveau details and pierced by 

windows with laboured stone frames and different shapes or positions within the floors. The 

back facades were indeed characterized by steel balconies painted with enamel. During the 

19th century, sunrooms began to appear in the back facade of ‘gaioleiro’ buildings and external 

steel stairs were also added, linked to the sunrooms, by imposition of the firemen.   
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The construction of Gaioleiro buildings ended with the advent of reinforced concrete, which 

was initially used in the floors, originating masonry buildings with reinforced concrete slabs, 

but eventually replaced masonry as a structural material. This type of buildings is still in use 

nowadays and represents a significant part of the Lisbon housing stock.  

 

‘Tabique’ and ‘Taipa’ constructions 

Historically, the most common material used for housing purposes in Portugal was rammed 

earth, although other materials such as stone masonry and adobe were employed as well. In 

particular, two types of rammed earth constructions characterize the Portuguese vernacular 

architecture: “tabique” constructions and “taipa” constructions. 

“Tabique” is a construction technique typical from Northern Portugal (Douro region) used for 

both exterior and interior walls above the ground floor, which was always built with regular 

stonemasonry blocks. Tabique constructions consisted of a timber structural frame, whose 

spaces were filled with a nogging of clay, mortar and sometimes chopped straw (“taipa de 

rodizio” – Figure 67.a) or with wood laths nailed horizontally across the wall studs (“taipa de 

fasquio” – Figure 67.b). A three-coat plaster was applied to finish the walls before painting 

(Figure 67.c). 

 

 

(a) 

 
(b) (c) 

Figure 67: Tabique constructions: details of a) taipa de rodizio; b) taipa de fasquio; and c) typical tabique wall 
layers. 

 

“Taipa” is a construction technique typical from Southern Portugal (Alentejo). Taipa 

constructions of Lower Alentejo usually featured an orthogonal configuration with a very 
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compact plan consisting of wide exterior walls made of traditionally-built rammed earth 

blocks, often reinforced with a row of bricks (Figure 68). Openings were limited and of small 

dimensions. Interior partitions in this type of buildings were in brick and the flooring had tiles 

or compressed earth. As a structural reinforcement, buttresses of dry stone masonry were built 

against the exterior walls (Figure 68.b-c) The inner space of these constructions was protected 

by a gable roof with tiles laid out on a simple timber framework, internally covered with lath 

and lining materials. Cane reed (“caniço” system) was also used as a roof material to shed 

water away.  

 
(a) 

 
(b) (c) 

Figure 68: Taipa constructions of Lower Alentejo (Correia and Carlos, 2015): a) transversal section; b) lateral 
view and c) plan of a typical building. 

 

Analogously, the regions of Coastal and Central Alentejo are marked by traditional taipa 

constructions, but here these systems were improved by the addition of seismic-resistant 

elements. The housing units featured a rectangular plan with exterior walls made of rammed 

earth blocks, forming a monolithic structure, and interior walls built with the ‘gaiola 

pombalina’ system (Figure 69). Metal tie-rods were incorporated into the alignment of 

transversal walls. Moreover, the building envelope was often complemented by the 

introduction of buttresses, reinforced plinths or counter-arches in order to enhance the 

structural performance.  
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Earth mortar
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(a) 

 
(b) 

Figure 69: Taipa constructions of Central and Coastal Alentejo (Correia and Carlos, 2015): a) transversal and b) 
assonometric sections of a typical building. 

 

Religious constructions  

Portuguese built cultural heritage is also marked by numerous religious constructions, such 

as chapels, churches, cathedrals and monasteries, which are characterized by different 

architectural styles. Among all, three are the architectural styles which have remarkably 

influenced this type of constructions, allowing to count them within the Portuguese 

particularities: Romanesque, Gothic and Manueline. 

 Romanesque period (XI-XII centuries) 
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The Romanesque style was introduced in Portugal between the end of the 11th and the 

beginning of the 12th century and rapidly spread north to South, especially during the reign of 

Alfonso Henriques, first king of Portugal. Indeed, many Romanesque cathedrals sponsored by 

Afonso Henriques and his successors can be found in the bishop seats across the country, e.g. 

in Braga, Oporto, Coimbra, Viseu, Lamego and Lisbon.  

The Romanesque style combined features of ancient Roman and Byzantine buildings with 

other local traditions, resulting in massive ashlar masonry construction systems with thick 

walls, sturdy pillars, round arches, cross vaults and large towers. Churches and cathedrals built 

in this style generally followed the Latin cross plan with aisles separated from the nave by 

arcades and a projecting apse at the chancel end (usually eastward). In most cases, the nave 

was covered by barrel vaulting, while the lateral aisles by groin vaults. Scope of the vaulted 

roof system of the aisles was to work together with the outer walls of the building in order to 

help buttress the upper walls and the vaults of the nave. Romanesque church facades were 

usually symmetrical and flanked by two massive square towers pierced only by a few narrow 

windows. Distinctive features of the facades were the large portal, made significant by its 

mouldings or porch, and the wheel window above the entrance.  In general, Portuguese 

Romanesque cathedrals had a heavy, fortress-like appearance, with crenellations and little 

decoration apart from portals and windows.  

The most emblematic examples of Romanesque religious constructions, where one all 

aforementioned features can be identified, are Braga Cathedral, the Monastery of Rates, the 

Old Cathedral of Coimbra, Lisbon Cathedral and Oporto Cathedral (Figure).  

 Gothic period (XIII-XV centuries) 

The Gothic style was brought to Portugal by the Cistercian Order and disseminated all over 

the country by mendicant orders. Developed from Romanesque and succeeded 

by Renaissance, this architectural style displayed its characteristic features mainly in 

ecclesiastical buildings. Here, the solid walls typical of Romanesque architecture were 

replaced by a stone skeleton comprising clustered columns, pointed arches, ribbed vaults, and 

buttresses and flying arches, resulting in slender structures of impressive height and 

verticality. The creation of a lighter construction system also allowed to open up large stained-

glass windows into the walls and make the interior as bright as possible in accordance with the 

clergy’s will. Most Gothic churches featured a cruciform plan with a long and tall nave flanked 

on either side by aisles and projecting into a choir, chancel or presbytery. Externally, the 

https://en.wikipedia.org/wiki/Romanesque_architecture
https://en.wikipedia.org/wiki/Oporto_Cathedral
https://en.wikipedia.org/wiki/Old_Cathedral_of_Coimbra
https://en.wikipedia.org/wiki/Viseu_Cathedral
https://en.wikipedia.org/wiki/Lamego
https://en.wikipedia.org/wiki/Lisbon_Cathedral
https://en.wikipedia.org/wiki/Barrel_vault
https://en.wikipedia.org/wiki/Groin_vault
https://en.wikipedia.org/wiki/Crenellation
https://en.wikipedia.org/wiki/Braga_Cathedral
https://en.wikipedia.org/wiki/Monastery_of_Rates
https://en.wikipedia.org/wiki/Gothic_architecture
https://en.wikipedia.org/wiki/Cistercian_Order
https://en.wikipedia.org/wiki/Romanesque_architecture
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vertical character of such buildings was emphasised by the presence of towers, pinnacles and 

spires.  

As far as the Portuguese architecture is concerned, Gothic churches generally had a three-

aisled nave covered with wooden roof and an apse with three chapels covered with rib 

vaulting. These churches usually lacked towers and were devoid of architectural decoration, in 

tone with mendicant ideals. The first Portuguese example of the clear and simple architectural 

forms preferred by the Cistercians was the church of the Monastery of Alcobaça (Figure) built 

between 1178-1252. Later, several convents were also founded such as the Carmo convent in 

Lisbon (today lying in ruins), São Francisco in Oporto and São Domingos in Guimarães, just 

to name a few examples (Figure). During this period, many of the Romanesque cathedrals 

were modernised with Gothic elements. For instance, the Romanesque nave of Oporto 

Cathedral is supported by flying buttresses, one of the first built in Portugal (early 13th 

century); and the apse of Lisbon Cathedral was remodelled in the first half of the 14th century 

by adding a Gothic ambulatory illuminated by a clerestory. 

In the early 15th century, the Portuguese Gothic style underwent a renovation, leading to the 

birth of the so-called Flamboyant Gothic style which marked the construction of the 

Monastery of Batalha. Built with autochthonous limestone, the church of this complex features 

a long and narrow nave in proportion to its height and is covered by ribbed vaults bearing 

upon cluster piers (Figure). The choir extends into two-bay transepts and consists of five 

apsidal chapels, with the central one projecting. In contrast with the sobriety of the inner 

space, the exterior of the building is decorated with crockets, crenellations, reliefs, large 

traceried windows and a splayed portal full of statues (Figure). The Chapels of the monastic 

complex have elaborate star-ribbed vaulting, unknown in Portugal until then. 

Another variant of the Portuguese Gothic was the so-called Mudéjar-Gothic, which developed 

in Portugal towards the end of the 15th century, mainly in the Alentejo region. The 

name Mudéjar refers to the influence of Islamic art which is reflected into several buildings, 

from the profile of windows and portals, often with horseshoe arches and mullions, to the 

circular turrets with conical pinnacles as well as the Islamic merlons and the tiles (“azulejos”) 

decoration (Figure).   

 Manueline period (between XV and XVI centuries) 

Portuguese late Gothic architecture evolved into a sumptuous style called Manueline in 

honour of King Manuel I who reigned at that time. This composite style was characterised by 

a mixture of architectural aspects from Late Gothic, Mudéjar and Renaissance, also 

https://en.wikipedia.org/wiki/Nave
https://en.wikipedia.org/wiki/Apse
https://en.wikipedia.org/wiki/Monastery_of_Alcoba%C3%A7a
https://en.wikipedia.org/wiki/Oporto_Cathedral
https://en.wikipedia.org/wiki/Oporto_Cathedral
https://en.wikipedia.org/wiki/Lisbon_Cathedral
https://en.wikipedia.org/wiki/Clerestory
https://en.wikipedia.org/wiki/Mud%C3%A9jar
https://en.wikipedia.org/wiki/Arch
https://en.wikipedia.org/wiki/Mullion
https://en.wikipedia.org/wiki/Turret
https://en.wikipedia.org/wiki/Pinnacle
https://en.wikipedia.org/wiki/Merlon
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incorporating ornamental elements with naturalistic motifs typical of the Age of Discovery. 

The churches built during this period featured a construction system analogous to the one 

characterizing Gothic churches in terms of high compound columns, ribbed vaults and large 

windows. However, a distinctive trait that applies to Manueline style is the pursuit of fusion 

of the inner space which reaches its climax in the nave of the church of Jerónimos Monastery 

in Lisbon (Figure). This can also be noted in the church of Monastery of Jesus of Setúbal 

(Figure), where the apparent three aisles of the nave were conceived with equal height so as to 

unify the internal space. In addition, it was common for Manueline buildings to carry elaborate 

portals with spiralling columns, niches and loaded with Renaissance and Gothic decorative 

motifs, as it can still be observed in the main façade of Santa Cruz Monastery in Coimbra 

(Figure).  

 

Military constructions  

Structural typologies belonging to the Portuguese military architecture from Late Middle Ages 

up to the 18th century can be recognized along the Portuguese coast line as well as in the 

geographical region stretching along the border with Spain. These constructions are mainly 

fortifications built in ancient times to defend the points of entry to the national territory.  

Early medieval fortifications had the form of castles with irregular plan enclosed by high and 

thick curtain walls made of granite blocks and including quadrangular towers, bailey and 

central keep. Being of strategic importance, these structures were usually located on raised 

earthworks and surrounded by a ditch so as to exploit natural defences for obstructing the 

access. Later, the evolution of weapons technology inevitably led changes in the architecture 

of castles, which evolved into true bulwarked fortifications. These modern strongholds were 

characterised by starred configurations accessible through one or more gates and housing, 

within their curtain walls, various military buildings and logistic structures, besides the castle. 

Bulwarks of irregular plan were located at the curtain angles or between other vulnerable 

points of the fort. Opposite the curtain walls, detached outworks called ‘ravelins’ were 

commonplace to further protect the stronghold (Figure). Castles typically read a quadrangular 

plan surrounded by a ditch with a slab pavement and a counterscarp lined with ashlar 

masonry, and square or circular turrets at the angles. Given their political and social 

importance, castles featured a construction system different from the one characterizing 

vernacular dwellings. For instance, castles walls were majestically thick and consisted of large 

square-cut granite stones regularly arranged. The line of walls was crowned by large merlons 

and often pierced by slits for defensive purposes (Figure).  

https://en.wikipedia.org/wiki/Age_of_Discovery
https://en.wikipedia.org/wiki/Monastery_of_Jesus_of_Set%C3%BAbal
https://en.wikipedia.org/wiki/Santa_Cruz_Monastery
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Other characteristic military constructions worth mentioning are the barracks, two-storey 

dormitory buildings located on the outskirts of the aforementioned fortified villages in order 

to host infantry soldiers (Figure). With a rectangular layout made of modular units distributed 

in a row and with very few openings, barracks typically featured a construction system 

consisting of on-edge rendered brick vaults (barrel vaults, cross vaults or a combination of 

both) supported upon double-leaf stonemasonry walls. The ground floor vaults were 

completely covered with infill material for better absorption of the impact of bombs, while the 

first floor vaults were only partially covered. The construction was then protected by a hipped 

roof bearing upon a timber frame and sheathed with tiles. A characteristic feature of the 

rooftop was the presence of large chimneys arising from the ground floor and flanked with 

masonry pillars aimed at supporting the ridge beam interrupted by the passage of the 

chimneys (Fig.19) 

 

Other constructions 

Watermills and windmills are other types of construction that can be ascribed to the 

Portuguese particularities. Nowadays, the great majority of them is either abandoned or in 

ruin.  

Watermills are structures that used moving water as their power source to drive, in ancient 

times, the milling (grinding) process. Because of that, they were always built along 

watercourses in downhill locations so as to create a difference of level for the water to flow 

through the waterwheel. In general, watermills had a rectangular plan contained by thick walls 

with a very few openings, an upper floor with the millstone and a lower floor with the gear 

mechanism of the waterwheel powering the millstone (Figure p.145). Unlike the upper floor, 

the lower floor was covered either with vaults or corbel domes. The masonry walls were around 

60 cm thick (hence the presence of storage niches within the walls) and made of two 

interconnected leaves of schist irregular units bonded with clay-based mortar. The roof system 

was similar to the one traditionally adopted for Portuguese dwellings, being composed of a 

structural wooden frame (eucalyptus or pine), internally lined with cane reeds tied with sisal 

thread and externally covered with clay tiles.  

Windmills are structures that covert wind energy into rotational energy by means of sails or 

blades, thus they are always built on top of hills and mountains to maximize the exploitation 

of wind. Centuries ago, windmills were used to mill grain, like watermills, or to pump water. 

This type of constructions was characterized by a conic shape with a maximum height of 5 
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meters and two floors (Figure). The construction system consisted of two-leaf schist masonry 

walls, decreasing in thickness upwards from 1.50 m to 1.00 m, a timber floor made of 

entangled beams and wood sheathing boards (masonry vaulted floors sheathed with schist 

slabs can also be found), and a wooden cap covered with rye straw where the axis supporting 

the sails was located. Generally, windmills had almost no openings: apart from the door, 

always facing the direction with less wind, the only window lighting up the inner space was 

located at the first-floor level, on the wall opposite the door. 

 

 Spain 

It’s a risk trying to give a general overview of the Heritage of the whole Spain in this few 

paragraphs, but assuming the spirit of this document, and that most of the examples are 

included in the previous description. We can say that in Spain we have a singular typology that 

comes from the times when the peninsula was occupied by the Muslims. We have a very rich 

catalogue of constructions with Islamic influences that have some particularities that have to 

be taken in account: 

 The use of bricks in the whole construction, very used in the so called “mudejar” 

architecture. These constructions usually mix load bearing walls of brick and rammed 

earth. 

 The use of wooden ceilings, called coffered ceilings, with a technique that survived until 

the XVII century. 

 The use of rammed earth with stone and lime to build fortifications. 

 The use of colored clay tiles to cover and decorate roofing and towers. 

 The use of gypsum plaster to make rich decorated and colored walls, with geometric 

motives. 

Another distinctive example could be buildings created by the Modernism, that furthermore 

its stylistic considerations, began to use modern materials to raise its buildings, like steel and 

concrete. For some other particularities we could talk about the Visigotic and mozárabe 

architecture, but these distinctions have to be made in a stylistic way because they share the 

same constructive systems with other styles from other ages and countries. 
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 France 

Dwelling constructions 

The middle age houses are built of mud, supported by large wooden beams (the half-

timbering), and they are pressed together. Their floors move up the street to save space. The 

wood panel is a method of building the walls, based on the use of a wooden structure ensuring: 

the transfer of the vertical loads of the attic or the floors of the upper floors; the fence of the 

wall, made of very diverse filling materials. It is therefore a true "built-up wall", the stability 

of which is assured by its links with the adjacent walls in return, and with all the structural 

elements, in particular the beams of the floors. The filling material called slab was made of 

various materials, cob, bricks, tile, rubble, etc. For example, in France the Kammerzell house 

opposite the Notre-Dame Cathedral in Strasbourg is very well known. The half-timberings are 

among the most decorated in the town and date from the beginning of the 15th century. 

 
(a) 

 
(b) 

Figure 70: Middle ages dwelling constructions: a) old half-timbered building cleared of its old slabs; and b) Half-
timbered house - house Kammerzell. 

At the beginning of the 20th century, an art called "Novel Art " made its appearance in France 

with Hector Guimard as architect. He was responsible for the construction of numerous 

subway stations and a few buildings. 
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(a) 

 
(b) 

Figure 71: Modern dwelling constructions: a) façade XXeme - Real estate project - Hector Guimard; and b) 
Haussmannian façade. 

Charles-Edouard Jeanneret, also known as Le Corbusier, is considered one of the greatest 

architects of the 20th century. This architecture is part of a clean aesthetic thanks to new 

materials and new building techniques (reinforced concretes, steel .....). 

Its architecture is based on 5 points: 

- the piles (the gardens pass under the terraces), 

- roof terraces (There are no longer traditional roofs sloping, they can serve as solarium, 

sports ground, swimming pool, garden roof), 

- the free plane (removal of supporting wall, the floors are not superimposed by 

partitioning), 

- the window in length (allowing the maximum entry of the light) 

- and the free facades (the facades are no more than light walls or windows or bay 

windows). 

All these five points are represented, for example, in the radiant city of Marseilles where the 

project was elaborated during the reflection on social housing. This reflection is very 

important in the 1930s (during the economic crisis) and after the great wars because we have 

to rebuild. The purpose of these projects of the Corbusier, called the housing unit, was to find 

an ideal city where one can "live, work, circulate" in autonomy. 

 

http://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiwv8fb34_SAhWLOBQKHfwXCxMQjRwIBw&url=http://entredeuxblog.blogspot.com/2011/12/1.html&psig=AFQjCNGf0GSoDzBBLaEuOgI6UQyoTaXLnQ&ust=1487167209750427
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(a) 

 
(b) 

Figure 72: The radiant city: a) piles; and b) terrace. 

 

Religious constructions 

Until the 11th century, the Romanesque constructions used a wooden framework to support 

the roof. But this technique presented serious fire hazards. The architects replaced this 

framework by a stone vault in the shape of a semicircle (it is called a semicircular vault). But 

the weight of the vault makes it necessary to build walls thick and low. They must even be 

reinforced on the outside by buttresses. Only a few openings can be made, which allow little 

light to penetrate the interior of the building. The buildings are compact, massive, the 

openings are reduced: the buildings are therefore quite dark. 

 
(a) 

 
 

Figure 73: Roman Religious constructions: a) vaulted supporting system; and b) example of semi-circular vault - 
basilica of vezelay. 

During the gothic architecture (12th and 16th centuries), the architects are looking for light and 

then use a previously unused vault: the vault on crossed ogives. These ogives (or crossed 

arches), supported by flying buttresses, relieve the walls of the weight of the vaults and make 

it possible to construct, always according to the basilical plan, naves that are increasingly 

higher and wider, bathing in a light that enters flowing through windows whose magnitude is 
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no longer measured. The vertical rise of the lines replaces the massive horizontality of the 

constructions. At the same time as the continuity of the walls (slender and slender), the 

frescoes disappear in favor of monumental stained-glass windows in addition to a sculpted 

decoration, statues and bas-reliefs inspired by man and nature. This architecture in France 

reveals buildings such as the cathedral of Notre Dame of Paris and the Saint Chapel. 

 
(a) 

 
(b) 

Figure 74: Gothic religious constructions: a) Notre Dame of Paris; and b) cross-vault of warheads - Nave of the 
holy chapel (Paris). 

During the neoclassicism and the eclecticism (18th and 19th centuries), the admirers of 

antiquity demanded for religious architecture the imitation of the antique: it is neoclassicism. 

For example, in France, Germain Soufflot architect of the Pantheon tries to associate an 

ancient temple with a Renaissance dome. The dome of the Pantheon conceals two other 

cupolas necessary for its construction. From inside the monument, one can see a coffered 

cupola, open at the center by an oculus. Between this dome and the dome is built a third dome, 

which supports the stone skylight, and weighs more than 5 tons. 

 
(a) 

 
(b) 

Figure 75: Neoclassic religious constructions – the Panthéon in Paris: a) overview; and b) section of the cupola. 

 

Also other iconic constructions took place during this period with: 
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- the Madeleine, with the architect Pierre Alexandre Vignon who is inspired by the 

Parthenon athenie. This church takes the form of an ancient temple surrounded by 52 

columns. Its construction lasted more than a century and ended in the middle of the 

18th century; 

- The Sacred Heart, with the architect Paul Abadie who imitates a Roman basilica while 

inspiring the oriental style of Byzantium. 

 
(a) 

 
(b) 

Figure 76: Neoclassic religious constructions: a) the church of the Madeleine; and b) Sacred heart.  

 

Military constructions 

The first fortified castles are made of wood and too easy to burn. From the 11th century these 

wooden castles were to be replaced by imposing stone constructions and become formidable 

fortresses. In the center of the courtyard where the servants' quarters are housed and the 

buildings for the animals, stands an enormous dungeon, with walls 5 to 6 meters thick: it is 

the dwelling of the lord and his family. 

 
(a) 

 
(b) 

Figure 77: Military constructions: a) fortified castle of Vieillevie – Auvergne; and b) schematic section of a 
fortified castle. 
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Castles of the Loire 

From the fifteenth to the sixteenth centuries, the kings were admiring the Italian Renaissance 

they wished to imitate. They are going to build castles to show their power by their splendors. 

These castles, essentially built in the region of the Loire and around Paris, have large openings 

between light: gardens replace the ditches; statues imitated from those of Greece, columns 

adorn the facades. 

The most imposing castle of Renaissance architecture remains undoubtedly that of Chambord, 

built by François I. The impressive results of this extraordinary project are to his credit: nearly 

300 chimneys, for 160 meters of facade, surmounted by 800 sculpted capitals, to shelter no 

less than 450 pieces connected by more than 70 staircases. The original plan consisted of a 

perfectly symmetrical structure called the "Greek cross", with a famous double-flight staircase 

at its center, allowing two people to climb simultaneously without ever crossing. This staircase 

is overhung on the outside by a lantern tower which dominates the whole building. Each of the 

5 floors has four square apartments and four apartments in the round towers at the four 

cardinal points. Around this central body, initially conceived as the unique building of the 

castle, are finally added two wings, as well as an enclosure, recalling the disposition of the 

castles of the Middle Ages. 

 

 
(a) 

 
(b) 

Figure 78: Military constructions - Castle of Chambord: a) general overview; and b) close-up between wing and 
central body. 

 

https://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwi_o9GL0Y_SAhWLQBQKHQMeAe0QjRwIBw&url=https://resistanceinventerre.wordpress.com/2012/05/30/les-drones-en-action-survoler-le-chateau-de-chambord-video/&psig=AFQjCNHjtbiA0jryOk2aWxlqAY7Y8X0mNQ&ust=1487163284189913
http://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiv9qyQ0Y_SAhXI6xQKHUFaB5UQjRwIBw&url=http://www.tresorsdumonde.fr/chambord/&psig=AFQjCNGEwlQ4wduE4iRTomAYu0OsD_hoGQ&ust=1487163294079392
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Castle of Versailles 

At the end of the 17th century, Louis XIV decided to remove the government and the court of 

Paris to settle permanently in Versailles. The construction of the castle began with a hunting 

lodge in 1623 by Louis XIII and ended in 1689 with Louis XIV. 

 
(a) 

 
(b) 

Figure 79: Castle of Versailles: a) different building phases; and b) view of the castle from above.  

 

Vauban 

Also it is important to mention Sébastien Le Prestre, Marquis de Vauban (1633-1707), military 

architect of Louis XIV. The work of Vauban constitutes a major contribution to the universal 

military architecture. It testifies to the evolution of the European fortification in the 17th 

century and produced models used throughout the world until the middle of the 19th century, 

illustrating a significant period of history. 

Vauban's great talent resides in the optimization of the bastioned fortification, a defence 

system introduced and developed by Italian and then Dutch engineers from the 16th century 

onwards. Unlike the medieval defences, composed of high and thick walls, it is a system that 

"pushes" the defensive structures into the ground to make them less fragile. Vauban uses the 

existing one. Its fortifications complement the defences "by nature" of cities and strategic 

communication channels. He considers that the Alps, the Pyrenees and the Atlantic coast are 

natural obstacles that protect the country. 

Considering each project unique because of its location and context, Vauban has always 

refused to write the treatise of fortification that the king asked for. To order cities, he built 

citadels on the urban wall as in Arras, Besançon, Saint-Martin-de-Ré. Where there is no city, 
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it sometimes makes it from scratch. For the defence of the coasts, it develops several types of 

towers equipped with cannons which make it possible to monitor the open sea. For example, 

Fort Pate, in the centre of the Gironde estuary, is the most compact model. Also, the Dorée 

tower at Camaret-sur-Mer has a low battery to defend the entrance of the harbor of Brest. 

 
(a) 

 
(b) 

Figure 80: Examples of Vauban’s military constructions: a) Citadel of Besançon; and b) Camaret-sur-Mer. 

 

Other constructions  

The Nîmes amphitheater dating from the end of the 1st century AD. The Arena of Nîmes are 

part of the hollow amphitheaters of the Flavian era. It illustrates perfectly the degree of 

perfection achieved by the Roman engineers in the design and construction of this very 

complex edifice. Oval in shape, it measures 133 m long, 101 m wide and 21 m high.  

The Square house of Nîmes is a magnificent Roman temple, built under Augustus (end of the 

1st century BC). Like all the classical temples, it consists of a vestibule delimited by a colonnade 

and a chamber of the divinity, the cella. The purity of lines and execution of the building, its 

harmonious proportions and the elegance of its fluted columns denote a Greek influence that 

is reflected in the carved decoration. 

The triumphal arch of Orange is one of the two monuments of the Roman era that is in a state 

of conservation exceptional. It has two enormous penthouses built on each other. The lower 

attic is decorated with a pediment placed protruding on the entablature of the central bay. 

Between the Corinthian columns, the triumphal arch is richly ornamented with magnificent 

reliefs. 

The Bridge of Gard (1st century AD) is a rare example of a three-deck layout. With its rows of 

arcades located each set back from the lower, this aqueduct represents a powerful intervention 

of human industry in this solitary valley and the masterful resolution of one of the main 

problems posed by civilization: delivery of drinking water. 
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(a) 

 

 
(b) 

 
(c) 

 
(d) 

Figure 81: Examples of Roman monumental constructions bequeathed to France: a) Arena of Nîmes; b) Square 
house of Nîmes; c) Triumphal arch of Orange; and d) Bridge of Gard. 
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4 Indoor Assets characterization 

A nation Cultural Heritage is an immense multi-faceted and interwoven network of material 

and intangible assets of relevant cultural interest that reflects the identity and collective 

memory. Cultural Heritage encompasses all relevant historical, archaeological, architectural, 

linguistic, documentary, artistic, ethnographic, scientific, social, industrial or technical 

cultural interest which fosters values of memory, antiquity, authenticity, originality, rarity, 

singularity and exemplarity. And it is a concept in constant evolution, reflecting the changes 

in which cultural assets have been valued throughout history. The last decades of the 20th 

century gave us the recognition of the value of intangible heritage. And the early years of this 

new century gave us the usefulness of Cultural Heritage for society, for the community, 

recognizing its dynamic and interdisciplinary character. In any case, Cultural Heritage is an 

important part of a nation's identity and its safe keeping and long lasting preservation is 

instrumental for the benefits of both present and future generations. 

 

 Assets characterization in Portugal 

Portugal is a country with more than seven centuries of existence, the oldest state in Europe 

with permanently fixed borders since 1297. Therefore, the Portuguese context for Cultural 

Heritage is broad and our Integrated and Movable Heritage is rich and vast. The most 

important areas of the Portuguese Integrated and Movable Heritage will be addressed 

synthetically in their historical-artistic aspects: 

1) Azulejo (ceramic glazed tile) and Integrated Heritage in ceramic; 

2) Stone assets and Integrated Heritage in stone; 

3) Mural painting, decorative painting and Integrated Heritage in mortar; 

4) Carved and gilded wooden altarpieces and Integrated Heritage in wooden support; 
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5) Roman Mosaics; 

6) Easel painting; 

7) Furniture Heritage. 

Movable Heritage can be used to define any natural or manufactured object of significance, 

ranging from art and archaeological artefacts to everyday objects, and may be a single item, a 

group of items or whole collections, providing historical information about people's 

experiences, ways of life and relationships with the environment. It may be an integral part of 

Immovable Heritage, and to define this type of heritage, in the mid-90s, the term Integrated 

Heritage was created in Portugal, meaning every asset that is not essential to the structure of 

the building, but which forms with it an artistic, historical and decorative whole, thus 

becoming a single cultural unit. In spite of the interconnection with the architecture, the 

Integrated Heritage has its own inherent cultural value. It includes mural painting, stained 

glass, tiles, gilded wood, sculptures, stucco, etc.  

Integrated Heritage may be part of the original decorative program of the monument or may 

have been acquired in different historical periods and artistic styles, being always part of the 

history of the monument and being inseparable from the architecture where it is embedded. 

And because of its portability, Movable and Integrated Heritage can be detached, relocated, 

thrown away, stolen or sold during changes of ownership, fashion or use. For all those reasons, 

this is a vulnerable heritage, to loss, to damage, to theft and to dispersal, hence the imperative 

need for its study, safeguard and protection. 

 Azulejo (ceramic glazed tile) and Integrated Heritage in 

ceramic 

Azulejo is a portuguese (and spanish) word used to name a ceramic tile covered with an opaque 

or transparent glazing, decorated by patterns or with figurative motifs; this name has an 

Arabic origin, comes from the term aljulej or azulej for "polished stone", which evolved to 

azzelij in Muslim Spain and then to azulejo. 

Azulejos are commonly found decorating the interior of Portuguese buildings since the late 

15th century and were produced in Portugal from the late 16th century onwards. A multitude of 

styles can be enjoyed in churches, palaces and gardens covering walls, pavements, ceilings, 

vaults, baths, kitchens, fireplaces, fountains. Since the 19th century, it was used in building 

facades and during the 20th to clad railway stations, subway stations and city murals. 
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The Portuguese have privileged azulejo as a decorative material and a construction coating 

for, at least, the past five centuries resulted in a wide application either in Portugal (continent 

and islands, Madeira and Azores) or in countries were the Portuguese roamed, namely Brazil, 

Angola, Mozambique, Cape Verde, Guinea Bissau, San Tomé and Príncipe, East Timor, Macao 

and India. 

Though not a Portuguese invention, azulejos have been used more imaginatively and 

consistently in Portugal than in any other country. In many parts of the world tiling art is used, 

however in Portugal is a unique form of integrated heritage, its originality and the dialogue 

azulejos establish with the architecture and all the surrounding decorative arts make Azulejos 

a Portuguese cultural heritage legacy of incalculable value, therefore its preservation and 

conservation are of capital importance. 

The different types of azulejos that have enriched the Portuguese architecture over time are 

listed in the table below. A more detailed description complemented with photos is provided 

for each type in Annex D. 

Table 19: Types of azulejos over time. 

Type of Azulejos Historic Period 

Medieval tiles & alicatados XIII century 

Hispano-Moresque  1490-1550 

Renaissance style  1500-1560 

Portuguese first production 1575-1600 

Chequered  1580-1630 

Pattern style  1600-1700 

Intense polychromy 1610-1680 

Transition period 1675-1700 

Masters cycle 1700-1725 

Joanine style 1725-1750 

Rococo style 1740-1790 

Pombaline & D. Maria pattern style 1770-1820 

Neoclassical  1780-1830 

Façade tile 1840-1920 

Art Nouveau & Art Déco tile 1890-1920  

Revivalist & Historicist style 1900-1940 

Modern style  1950-1970 

Contemporary 1970-onwards 
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 Carved, gilded and polychrome altarpieces (Retábulos 

em talha dourada e policromada) and all Integrated 

Heritage in wooden supports 

The application of gold leaf to wooden surfaces is a practice that originated in northern Africa 

more than 4000 years ago and has continued to the present with little variation in the basic 

craft techniques. 

 

 Assets characterization in Spain 

In this section, some information about the type and quality of the materials constituting the 

assets is presented as well as some information about the style of the assets. For Spain, assets 

are organised in terms of typologies. More detailed information and peculiarities of the items 

can be found in the corresponding Annexes: STYLE, MATERIALS and TECHNIQUES. 

Several types of materials can be found, like stone, wood, metal, ceramic material, bone 

material, coral, plaster, several types of mortar, enamel, concrete, mother of Pearl, paper, 

textile, papyrus, pelp, glass, among others. Detailed information can be consulted in the 

respective annex. 

The typologies included in the catalogues of protected movable goods are so diverse that the 

legislators do not take their distinctive features into consideration. Very often the inventories, 

catalogues or listings that are used by the authorities for preservation purposes are limited to 

the establishment of general categories in function of the social recognition of their cultural or 

historical values. 

However, the systematization needed to facilitate the scientific and technical recognition of 

these assets has been perfected. As a result of this systematization process the following lists 

are presented, grouped without describing the different supports or techniques within each 

typology, because otherwise that would generate groups too large for the objectives of 

HeritageCare. 

The most common typologies of movable goods have been highlighted, especially those more 

likely to be found in the collections or buildings to be analysed, especially when they represent 

a priority from the point of view of its conservation. 
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Assets are organised into different typologies (see Figure 82). 

 
Figure 82: Typologies of cultural movable assets. 

 

 Altarpieces 

Work of art which covers the wall behind the altar, made of wood, stone or metal, with 

paintings, sculptures, reliefs or other and who’s shape varied during the different ages the 

most common being the following: like a bench pedestal; a main body in which there were 

vertical divisions called streets and horizontal divisions called bodies. The bodies used to 

appear in an attic or an ending, sometimes as an overall that framed the altarpiece in a 

projecting way. Figure 83 schematizes different types of altarpieces that can be found as 

integrated assets. An example is given in Figure 84. 
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Figure 83: Types of altarpieces. 

 
Figure 84: Major Altarpiece. Chapel of San Telmo Palace, Seville. 

 

 Paintings 

Art of applying colours or pigments on a surface. Depending on the surface or support 

(frescoes, boards, canvas, paper, leather, metals, etc.) and on the technique used (oil, pastel, 

tempera, watercolour, gouache, ink, etc.) their appearance varies. The most common are easel 

paintings and wall paintings. Figure 85 outlines the different types of paintings. A relevant 

example is provided in Figure 86. 
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Figure 85: Types of paintings. 

 
Figure 86: Painting on table. Altarpiece, Santa Ana Church, Seville. 

 Sculptures 

Art of modelling, carving or sculpting clay, stone, wood, metal or any other material to 

represent any real or imaginary object. Sculptures can be of different types, see Figure 87. As 

an example, Figure 88 shows the statue of the Injured Amazon. 

 
Figure 87: Types of sculptures. 
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Figure 88: Sculpture. Injured Amazon. Écija, Seville. 

 Fabrics 

Objects conformed by a series of threads that generate a warp and a weft that can produce 

ligaments with the crossing of the first two. Depending on the technique of execution, the 

diversity of fabrics will be greater, emphasizing among others: brocades, damask, diaspre, 

espolin fabric, quilting, grisette, grodetur, hermosilla, canvas, moiré, ottoman, satin, serge, 

taffeta, velvet, tissue, etc. 

 
Figure 89: Types of fabrics. 

 
Figure 90: Raincoat of Carlos V.  
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 Silversmith´s craft 

Objects made in silver or gold, whatever their alloy is, worked manually and with artisan 

techniques that develop the carving, chiselling, embossing or any other technique produced 

by the direct action of man on the precious metal. This typology includes numerous elements 

of ornamentation of other movable and immovable assets, as well as personal, ecclesiastical 

or institutional complements.  

 
Figure 91: Types of silversmith’s crafts. 
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Figure 92: Different types of religious jewellery. 

 
Figure 93: Parish cross. Estepa, Seville. 
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 Furnishings 

Historic furnishings are all the movable household artefacts that either fulfil ornamental 

functions or are to be used, generally made of wood according to the criteria of each time, and 

which have been created, worked and decorated in many different ways, adapting to the needs 

of man. 

 
Figure 94: Types of furnishings. 

 
Figure 95: Chair. San Telmo Palace, Seville. 

Furnishings

Furniture for 
seating

Bench

Berguére

Seats

Canapés

Armchairs

Chairs

Chorus studios

Stools

Thrones

Couch

Armchairs

Sites

Furniture for 
support

Tables

Writing desk

Desks

Credencias

Trincheros

Work benches

Furniture for 
storage

Wardrove

Bargueños

Chests

Cabinet

Chests of drawers

Bookstores

Office supplies

Wardrobes

Showcases

Furniture for 
resting

Beds

Chaise-Longe  the 
Turkish bed

Couch

Cribs



 Report of the Project Activity 1.1  

118 

 

 Ceramic 

Objects or ornamentation elaborated with a clay base or other derived materials or made with 

an alloy of clay and water that, once fired, can be used or decorated with very different 

techniques and styles. Of particular interest are the wall and pavement coverings of the 

buildings as well as the domestic and ornamental complements.  

 
Figure 96: Types of ceramic. 

 

 
Figure 97: Ceramic. San Telmo Palace, Seville. 
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 Weapons 

Objects manufactured over the time and with different typologies, used for personal or group 

defence with the procedure that scientific and technological advances have made possible. In 

those for personal use we highlight, in addition to the ones of manual use, those that make 

possible the passive defence of man, such as armors, helmets or shields.  

 
Figure 98: Types of weapons. 
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Figure 99: Types pf photography techniques. 

 

 Printing stamping 

Procedure by which you get a stamp by obtaining a previous matrix or plate. There are two 

main types: one in which the drawing is in relief or the one in which the drawing is in a hollow.  

 

 
Figure 100: Types of printing stamping. 

Photographies

Direct Positives

Daguerotypes

Ambrotypes and  ferrophiles

Screen on glass

Negative matrices (on paper, glass, albumias, collodion, elastic)

Printing Stamping

Embossed 
engraving

Woodcut

Counter-wood 
woodcutting

Engravingon metal 
matrix

Lineography

Hollow 
engraving

Carved engraving

Dry-tip engraving

Blood engraving

Dotted engraving

Etching

Aquartint engraving

Engraving to soft 
varnish

Dry engraving

Engraved by additive 
techniques 

Lithographs Serigraphs



Survey of construction systems, type of damages and deterioration processes within the SUDOE territory  

 

121 

 

 
Figure 101: “Privilegio”. Puebla del Río, Seville. 

 

 Books 

Work printed, handwritten or painted on a series of sheets of paper, parchment, vellum or 

other materials bonded or sewn together in a binding, and protected by covers.  

 
Figure 102: Civitatis book. 

 

 Jewelry 

Ornamental object made in metals and gemstones, although they can also be of lesser value. 

They are usually grouped as body ornamentation elements, although there are other types 

related to liturgical complements or objects.  
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Figure 103: Types of jewellery. 

 

 Movable industrial heritage 

Movable or immovable objects socially recognized as unique elements of the industry, 

transport, energy, computing, agriculture, fishing, etc., which have been built in different 

materials over time. This category covers all machinery, manufacture elements, factories, as 

well as the tools needed for the development of each activity (Figure 104).  
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Figure 104: Types of industrial tools. 
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 Assets characterization in France 

This survey has been done with Palissy database of “Architecture et Patrimoine” French 

Culture Ministery Database. Each asset will be characterized by its materials, its location 

monument, its location type (mountain, lowland or coastal area), its date.  

France has large Cultural Heritage in which Movable Heritage can be specified as: 

1) Woodworks: furniture, sculpture, chairs and painting (with wood as support).  

2) Stone works: memorial plaques, plaster works, sarcophagus, marble works, stone 

statues and baptismal fonts. 

3) Metal work: copper and brass works, and Weapons made of steel. 

4) Books. 

5) Fabrics: they depend on the location. One can find liturgical fabric or wears in 

churches, andflags or banners, in city hall. Chairs or beds composed with wood and 

fabric are also found (cloth covered chairs, canopied bed). 

6) Tapestry. 

7) Paintings: painting on canvas (mural painting), painting on wood support, and 

decorative painting. 

8) Enamel works (mainly located in churches). 

9) Ceramics: Ceramic glazed tiles and Integrated Heritage in ceramic. 

10) Stained glass (mainly located in churches). 

 

Three locations are important: coastal areas, mountain areas and plain areas. Thus we divide 

the South west of France into three areas: 

 Coast (Pyrenées-Atlantiques, Charente-Maritime, Deux-Sèvres, Gironde, Gard, 

Hérault, Aude and Landes),  

 Mountain (Correze, Creuse, Hautes-Pyrénées, Pyrénées Atlantique, Pyrénées 

Orientales, Aveyron, Haute-Vienne, Allier, Haute-Loire, Puy-de-Dome and Cantal), 
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Plain (Dordogne, Lot, Lot-et-Garonne, Ariège, Haute-Garonne, Gers, Tarn, Tarn-et-Garonne, 

Vienne and Charente). The assets will be classified mostly depending on their constitutive 

material. Another classification comes from the location where the object is: 4 have been 

chosen because of their particularity. First churches because it is not heated location. Thus 

temperature is low and moisture is present. For small ones, they are heated at most a half day 

every week. The second location is city hall. The objects located here are property of the local 

community. Two other locations were examined because for furniture, it is common to find 

old ones there (hospital and castle).  The resulting table could be found in annex. 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Figure 105: Examples of integrated assets: a) gargoyles on gothic Church (north of France); b) Wood statue in 
Meymac (Franc Sudoe); c) wooden door in Cahors (French Sudoe); and d) stained glass in Viam (French Sudoe). 
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5 Typical damages of construction systems 

Built cultural heritage is as a landmark of culture, being the task of the human being to deliver 

the Heritage in good shape for the generations to come. In the broad sense of the word, damage 

can be considered as an adverse condition that compromises the structural integrity and/or 

the functional capacity of a system, leading to a loss of value or to the impairment of use. Some 

of the damage could be avoided if there is a good maintenance procedure supported by 

periodical inspections in order to detect and eradicate its causes - preventive maintenance.  

It is necessary to take into account the information presented in Section 3, once the 

manifestation of damages is related not only with the kind of actions the structures have been 

exposed, but also with the constructive systems and materials. This way it is possible to know 

the potential causes of a type of damage, as well as the relation between different types of 

damage; what would be the consequences of not doing anything and what would be the 

possible ways of prevention and mitigation. In addition, it is necessary to know other aspects 

such as, the different denominations that exist for the same damage and besides this don’t 

make confusion between different kinds of damages, so this way don’t act less correctly on the 

damage. 

“The appearance of damage, and in particular cracks, is not necessarily an indication of risk of 

failure in a structure because cracks may relieve stresses that are not essential for equilibrium 

(for example, certain kinds of cracks produced by soil settlements) and may, through changes 

in the structural system, allow a beneficial redistribution of the stresses. Damage may also 

occur in non-structural elements, e.g., cladding or internal partitions, as a result of stresses 

developed within those elements due to deformations or dimensional changes within the 

structure” (ICOMOS 2003). 

Among the main causes of damages in the built cultural heritage are the decay of the materials; 

the poor or lack of maintenance; the environmental factors the structures have been exposed; 

natural accidents like earthquakes, strong winds, soil settlements, floods and fires and finally 

the human action, through changes in order to fulfil its new function, like demolitions, 

building extensions, overloading, excavations under and near the buildings, conservation and 
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rehabilitation actions not compatible with the existing one, traffic vibrations near the 

buildings, air pollution, lack of use, among others. 

Depending of the type of material, the damages could have different forms of manifestation, 

as well as its consequences. It could exist masonry units (stone, brick, adobe), mortar 

(cladding or filler), paints, masonry (as a set of masonry units plus filled or not plus coating), 

wood (ornamental or structural), iron (e.g., bolts, ornamental or structural) and concrete. 

The damages could have a generalized or localized manifestation. They could also be described 

as structural or non-structural damages (also being labelled as material decay or 

deterioration). The first affect the strength, the stiffness or the stability of the structure, by 

showing crack development and/or deformation. The second affect the durability of the 

structure, and it can in a long term contribute to the deteriorating of the security conditions. 

Non-structural damage can be a cause of structural damage (for example, timber rot itself is a 

non-structural damage, but failure due to this rot is a structural damage). 

The correct interpretation of damages plays a central role in the inspection and diagnosis of a 

structure, especially with regard to cracks and deformations.  

The most common damages observed in buildings were organized in 8 classes of damages:  

1) Biological colonization; 

2) Discoloration and Deposit; 

3) Material Loss; 

4) Detachments; 

5) Cracks; 

6) Deformations. 

Taking into consideration that the structural damage in wood and concrete have a different 

manifestation compared with the masonry, they are treated separately in the classes of cracks 

and deformations.  

Each damage class was divided in damage families and each one of them was divided in types 

and subtypes of damages, as can be seen in the Figure 106. To each class, family, type and 

subtype a code will be assigned. For each type and subtype of damage a damage table 

consisting of fifteen fields was created, which is presented in the Table 20. These tables will 
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constitute an “aid annex” to organize the way the inspections will be carried out. A detailed 

analysis of the damage types is presented in the Annex C. 

 

 

 

Figure 106: Organigram of damage types.  
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Table 20: Damage table organization. 

Constitution Description / Notes 

Master code 
To create a code for each family of damage. 

To decide how it will be! 

Class of damage 
To create a code for each class of damage. 

To decide how it will be! 

Sub-code / Damage 
name 

To create a code for each type and subtype of damage, 
accompanied by the damage name. 

To decide how it will be! [for example: D4.1.2] 

Description Symptoms analysis, location and size of damage. 

Photos 

Link to photo/scheme to show the manifestation of the 
damage. 

Followed by a legend and a reference (a code). 
Each subtype of damage has its own photo/scheme that could 

be different to different materials.  
Different lines for each one. 

Necessary parameters 
to characterize the 

damage 
 

What parameters should be measured during inspection and 
diagnosis? 

Different lines for each one. 

Possible Materials to 
occur 

Different if the manifestation in each material is different. 
Different lines for each one. 

Establish a code for each possible material! [for example: 
M1.2.0] 

Possible Construction 
elements to elements 

occur 

Different if the manifestation in each element is different. 
Different lines for each one. 

Possible causes 
Nature and causes of damage (building pathology) 

Different damages could have the same causes.  
Different lines for each one. 

Possible Consequences 
Consequences of not acting in the damage. 

Different lines for each one. 
Interrelations between 

damages 
How damages are interconnected. 

Different lines for each one. 
Possible 

mitigation/prevention 
actions 

To solve or to minimize the negative impacts of damage in 
order to advice later the owners.  

Different lines for each one. 
Equivalent terms to be 

found in other 
glossaries 

Different ways of denominate a damage. 
Different lines for each one. 

Not to be confused with 
When could exist confusion in the interpretation of damage 

and/or there is the case of a look-alike damage. 
Different lines for each one. 
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 Biological colonization 

Biological Colonization corresponds to the colonization of the materials by vegetation, 

organisms and micro-organisms. It also includes influences by other organisms such as 

animals nesting, among other biological sources. It could growth directly on and in material 

or material cavities, and have indirect influences by nearby vegetation and other organisms.  

The biological colonization is correlated with the properties of the substrate, more specifically 

with its porosity, without which the organisms could not be established. The presence of 

moisture in the surfaces allows the development of the organisms. The lack of regular cleaning 

and maintenance contributes for the development of these damages. Some damages could 

penetrate several centimetres into the material substrate, under scales and into joints, 

fractures and cracks. This damage could appear in masonry (stone or brick), wood, iron, and 

concrete. Among the possible consequences, that are the possibility of hiding other type of 

damages, like degradation and cracks and the development of damages by chemical and 

mechanical action and heavy discolouration. Figure 107 presents a schematic classification of 

different types of biological colonization. Relevant examples are provided in Figure 108. 

 
Figure 107: Damage classification: biological colonization.  
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(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

Figure 108: Examples of biological colonization damages: a) plants; b) plants, lichens and moss; c) algae; d) 
mould; e) insects/termites.  

 Discoloration and Deposit 

Discoloration corresponds to a change of the colour of the material surface in one to three of 

the colour parameters, hue, value and chroma. It may affect the surface and/or be present in 

depth of the material. 

Deposits correspond to an accumulation of materials on the surface, such as salts, pollution, 

among others. This accumulation could have a homogeneous or non-homogeneous and a 

regular or irregular. It could have a weakly or strongly bonded to the substrate.  And when it 

detached from the substrate or are removed can include some material of the substrate.  

It could lead to a change or destruction of the material by chemical and / or physical attack, a 

loss of section and to the respective strength reduction and it could also lead to other 

degradation mechanisms. Discoloration and deposits could appear on masonry (stone and 

brick), wood, iron and concrete.  

A schematic classification of different types of discoloration and deposit is given in Figure 109. 

A few examples are shown in Figure 110. 
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Figure 109: Damage classification: discoloration and deposit.  
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(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

 
(f) 

 
(g) 

 
(h) 

 
(i) 

 
(j) 

 

Figure 110: Examples of discoloration and deposit damages: a) crust; b) deposits; c) discoloration; d) 
efflorescence/stalactites; e) encrustation; f) film; g) graffiti; h) patina; i) soiling and j) subflorescence. (Source: 

ICOMOS – ISCS, 2008). 
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 Material Loss 

The material loss is related with the degradation of the materials and the loss of material or 

part of it. This could be caused by the natural conditions of use, atmospheric actions or 

external agents, e.g., fire action or collision. The material properties influence the way the 

degradation occurs. These damages cause a change and/or the destruction of the material, 

leading to a loss of section and to the respective strength reduction. Material loss could appear 

on masonry (stone and brick), wood, iron and concrete.  

The flowchart in Figure 111 shows how material loss can be categorized based on the type of 

induced damage. Figure 112 presents some examples. 

 
Figure 111: Damage classification: material loss.  
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(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

 
(f) 

 
(g) 

 
(h) 

 

Figure 112:  Examples of material loss damages: a) alveolization; b) erosion; c) mechanical damage; d) 
microkasrt; e) missing part; f) perforation; g) pitting and h) loss of mortar. (Source: ICOMOS – ISCS, 2008). 

 

 Detachment  

The detachment process starts generally from the surface of the material, and it could only 

affect the surface of the material (more exactly in stone) or it could occur in depth. It 

corresponds to a physical separation that can correspond to a single or aggregates of grains, 

or a superficial layer with thickness, shape and orientation variables. 

This damage could be caused by the combination of the action of rain, wind and water 

containing solid particles; volume variations with consequent internal pressures; chemical 

reactions, among others. It could lead to a change or destruction of the material by chemical 

and / or physical attack, a loss of section and to the respective strength reduction and it could 

also lead to other degradation mechanisms. Detachment could appear on masonry (stone and 
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brick), iron and concrete. Figure 113 illustrates how damages due to detachment can be 

grouped. Figure 114 and Figure 115 present some relevant examples. 

 

 

Figure 113: Damage classification: detachment.  

 

 
(a) 

 
(b) 

 
(c) 

 

Figure 114: Examples of detachment damages: a) blistering; b) bursting; and c) delamination.  
(Source: ICOMOS – ISCS, 2008). 
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(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

 
(f) 

 

Figure 115: Examples of detachment damages: a) disintegration; b) fragmentation; c) peeling; d) scaling; e) 
corrosion and f) detachment. (Source: ICOMOS – ISCS, 2008). 

 

 Cracks 

A crack is a gap that appears between adjacent elements. It is a deviation in shape that can be 

regarded as a discontinuous deformation. When stresses acting on structures overcome the 

material strength cracks are formed. The parts between cracks could show slight deformations. 

The severity of a crack can be characterized in terms of its location, direction, pattern, width, 

and depth; cracks may be horizontal, vertical, diagonal or random. Cracks can be broadly 

classified as either active or dormant (non-active or inactive). It’s very important to distinguish 

between them and to identify the behaviour associated with each type. While dormant cracks 

remain relatively unchanged in size, active cracks are related to a non-stabilized phenomenon 

that can increase, causing damage (in direction, width or depth) or failure of the 

element/structure. That could be related with temporary overloads or foundation settlings, 

which redistributes the stresses in the structure to a new equilibrium condition. 

A crack with less than 0.15 mm wide is considered a non-structural crack and with more than 

0.15 mm wide is considered a structural one. 
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Cracks could appear on masonry (stone and brick) and concrete. In masonry and concrete the 

formation of cracks is a graduated process, starting with micro cracks and ending on macro 

cracks. Figure 116 presents how cracks can be classified and Figure 117 shows some examples 

of crack-induced damages. 

 
 

Figure 116: Damage classification: cracks. 

 

 Cracks on masonry elements 

In what concerns masonry elements, the principal causes of non-structural cracks are usually 

related to weathering; flaws; static problems; mortar; vibrations caused by earth tremors, fire, 

frost; rusting iron; and mechanical impact. The principal causes of structural cracks are indeed 

related to settlements, overloading, earthquakes and thermal expansion. The cracking pattern, 

namely the fracture surfaces of materials, can be vertical, horizontal and/or diagonal (in one 

or two directions).  

 Cracks on concrete elements 

On concrete elements both active and dormant cracks if left unrepaired can provide channels 

for moisture penetration, which can lead to future damage. Random surface cracks (or map 
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cracks due to their resemblance to lines on a map) are usually related to early-age shrinkage 

but may also indicate other types of deterioration such as alkali-silica reaction. 

Cracks on concrete could be caused by original design inadequacies, thermal and hygroscopic 

movements, chemical changes in materials, such as corrosion of reinforcement, temporary or 

continued overloads, uneven foundation settling, fire and seismic forces.  

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Figure 117: Examples of crack-induced damages: a) non-structural and b) structural cracks in masonry walls; c) 
non-structural and d) structural cracks in concrete elements. (Source: Ramos, L.F. and Lourenço, P.B., 2015). 

 Deformations  

As long as the stresses acting on the structure do not surpass the material strength, only 

deformations do occur, often accompanied by small cracks. Deformations can appear on 

masonry materials (stone and brick), wood and concrete.  

Figure 118 presents how damages due to deformation can be distinguished and Figure 119 

provides some illustrative examples.  
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Figure 118: Damage classification: deformations. 

 

 
(a) 

  
(b) 

  
(c) 

 

Figure 119: Examples of damage due to deformation: a) deformation on a masonry element; b) deformation on a 
wood element and c) deformation on a concrete element. (Source: Ramos, L.F. and Lourenço, P.B., 2015). 

 

 Deformations on masonry elements 

In masonry elements, deformations can occur by excessive deformation in non-structural 

elements, deviation from the initial condition, deformation out of the plane and separation in 

macro blocks. As main causes one may have settlements, inadequate foundation or soft ground 

and frost.  
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 Deformations on wood elements 

In wood elements, deformations can occur by excessive deformation and buckling. Among the 

main causes of damages are the presence of water and moisture, and overload. The alternation 

of humidification and drying of the wood can lead to its rotting. It may be noted that the wood 

structures deform naturally and the creep effects of the material may be sufficient to explain 

excessive deformations. In this way, when occurs a deformation of a wood element, it could 

also occur a movement of adaptation of the elements that are in contact with it, as is the case 

of the walls in relation to the floors and the roofing tiles in the case of the roof structure. It 

could appear on the covering structure, walls, stairs, frames, ceilings and floors, on foundation 

piles and connections. 

 Deformations on concrete elements 

Deformations in concrete elements occur as a result of the accident action of fire and the 

actions of thermal variation, overload and settlement.  
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6 Typical damages of assets 

The conservation of cultural heritage assets is one of the most demanding and challenging 

tasks, because it deals with a detailed understanding of a wide range of organic and inorganic 

materials, how they respond to weathering and decay, how they interact with each other, the 

repercussions of maintenance (or lack of) and any conservation interventions suffered over 

time. Deterioration and weathering are inevitable parts of the history of any Cultural Heritage, 

and the principles and techniques used for the conservation of historic buildings and 

archaeological monuments are the same as the ones used for the care and conservation of 

Integrated and Movable Heritage. The aim is to reduce the rate of deterioration, to provide 

physical security and to preserve the historic significance, character and original material of 

the cultural asset. Therefore, it is important to provide a framework to help the identification 

of damages and deterioration processes of such valuable assets, aiming to their long-term 

protection, conservation and sustainable management. 

 Portugal 

Cultural Heritage is an important part of a nation's identity. A large part of the Portuguese 

Cultural Heritage is cared for and managed by public authorities (national, regional or local) 

on the behalf of the Ministry of Culture and the Portuguese State; a small part is managed by 

the Catholic Church or by private corporations. 

Studies have been carried on in the Conservation field and useful bibliography on pathology 

assessment has been released to the public, mainly for inorganic materials such as stone, 

azulejos (glazed ceramic tiles), Roman mosaics or mural paintings. Most of these documents 

can be accessed freely on the Internet. 

1) Stone: the ICOMOS–ISCS ILLUSTRATED GLOSSARY ON STONE DETERIORATION 

PATTERNS, English-French edition (2008) and English-Portuguese version (2016); 

and the CLASSIFICATION SCHEME OF WEATHERING FORMS;  

https://www.icomos.org/publications/monuments_and_sites/15/pdf/Monuments_and_Sites_15_ISCS_Glossary_Stone.pdf
http://www.icomos.pt/images/pdfs/Glossario_Pedra_Icomos.pdf
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2) Azulejo: AZULEJOS DAMAGE ASSESSMENT & SALT DETERIORATION (in 

Portuguese); the PHYSICAL DEGRADATION OF FACADE TILES IN LISBON (in 

Portuguese); the MANUFACTURING DEFECTS AND DECAY IN PORTUGUESE 

AZULEJOS; PATHOLOGIES IN HISTORICAL AZULEJOS (in Portuguese), and the 

book MIMOSO, J.M., ESTEVES, L. - Vocabulário Ilustrado da Degradação dos 

Azulejos Históricos (LNEC, 2011). 

3) Roman Mosaics: the ILLUSTRATED GLOSSARY MOSAIC IN SITU PROJECT; the IN-

SITU MOSAIC DAMAGE ASSESSMENT (in Portuguese), the TECHNICIAN 

TRAINING FOR THE MAINTENANCE OF IN SITU MOSAICS; 

4) Mural paintings: the CONSERVATION OF CONTEMPORARY MURALS; the 

Canadian Conservation Institute's CONDITION REPORT & INSPECTION RECORD 

FOR OUTDOOR MURALS.  

Deterioration assessment and decay identification are the first step for the sustainable 

management of Cultural Heritage. Once the items are assessed, a conservation plan should be 

prepared providing clear conservation direction, ensuring a consistent approach to 

conservation interventions. Cultural Heritage Assets can be easily damaged through poorly 

and hasty informed assessments. 

Thus, the purpose of the following information is to provide a guide, an illustraded glossary, 

rooted on the available scientific bibliography, of the main deterioration patterns that ruin the 

Portuguese Integrated and Movable Heritage, above all (1) Azulejo (ceramic glazed tile) and 

Integrated Heritage in ceramic, (2) Stone assets and Integrated Heritage in stone, (3) Mural 

painting, decorative painting and Integrated Heritage in mortar, (4) Carved and gilded 

wooden altarpieces and Integrated Heritage in wooden support, (5) Roman Mosaics, (6) Easel 

painting and (7) Furniture Heritage. 

 

 Azulejo (ceramic glazed tile) and Integrated Heritage in 

ceramic 

Azulejo defects can be defined as flaws acquired during the manufacturing process, but they 

can also result from raw materials poor quality and are often confused with visual 

manifestations of deterioration. The Azulejo deterioration patterns are directly related to the 

lack of maintenance of the architectural space/building where they are integrated in, or to the 

http://revista.arp.org.pt/pdf/2015040.pdf
http://www-ext.lnec.pt/AzTek/download/Rel%20303_11.pdf
http://www-ext.lnec.pt/AzTek/download/Rel%2024_11-1.pdf
http://www-ext.lnec.pt/AzTek/download/Rel%2024_11-1.pdf
http://www-ext.lnec.pt/AzTek/download/Rel%20022_11.pdf
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existence of structural instability and infiltration, but they can also be related to biological 

activity or soiling (e.g. accumulation of dirt). Additionally, the quality of the raw materials and 

the azulejo defects, which are acquired during the manufacturing process, though not a 

deterioration form, become in certain situations passive degradation agents, inducing 

opportunistic pathologies such as biological colonization or penetration of organic particles 

under the glaze. The main defects and deterioration patterns affecting the azulejos are 

summarized in the table below. A more comprehensive description of these degradation 

mechanisms along with their specific characteristics is presented in Annex F.  

Table 21: Defects and deterioration patterns of ceramic integrated heritage. 

Defects  Deterioration process 

Glaze crackle  Biological colonization 

Blistering Discoloration and deposit  

Glaze boiling Material loss 

Glaze colour dispersion Detachment  

Glaze crawling  Cracks 

Glaze running Deformations 

Pitting   

 

 

 Spain 

In relation to the conservation of an artistic object, deterioration is understood as the 

progressive disappearance of the original condition and the worsening of its conservation 

status, with consequent physical, chemical and aesthetic alterations. (GIANNINI C; ROANI 

R.2008: 71). 
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Decay indicator Description  Example  

CHEMICAL 
ACTIONS 

  

Chromatic 
Alteration 

Change of colour in surfaces due to a 
biological attack, dampness, action of old 
varnishes, etc.  

 

Black crust, salt 
crust 
 
Dirt crust 
 
Concretion 

Patina associated with a chemically altered 
layer. 
- In stony substrates, it is mainly caused by 
sulphation of limestones or sandstones.  
- Crust composed of soluble salts and form 
from wetting and drying cycles 

 

Encrustation 
Crust or concretion adhered to the 
material at greater depth. 

 

Whitish 
 

Alteration of the varnishes in the form of 
whitish, opaque or bluish white spots that 
may affect the pictorial layer.  
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Desvitrification 
Alteration of the glass that is manifested by 
means of small scales with irisations. 

 
 

PHYSICAL-
CHEMICAL 
ACTIONS. 
WEATHERING 

  

Delamination 
Exfoliation 

Separation is layers mainly due to stress on 
the support.  

 

Blistering 
 

Surface presents bags for lack of adhesion 
between its strata.  

 

Degradation 
Alteration of a material deterioration 
pattern. 

 

Arenization 
Erosion 
Degradation of the 
stone 

Advanced state of the internal decohesión 
of the material that is manifested by loss in 
the form of grains. Wear or loss produced 
on the surface of one material by the 
continuous or virulent friction of another. 
- It is applied to the wear on objects to the 
outside by the action of the atmospheric, 
physical-chemical or biological agents.  
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Disintegration 
(powdering, 
crumbling, 
sugaring, Sanding, 
granular 
disintegration) 
 

Advanced state of the internal decohesion 
of the material. 
- In stony or ceramic materials is 
manifested by loss of granules or crystals 
due to the weakening of the mechanical 
characteristics. 
- In paintings is manifested in the 
fragmentation and extreme fragility of the 
pictorial layer that causes a marked lifting 
of the fabric web over the coat of paint. 

 

Decohesion 
Loss of cohesion between the components 
of a material without causing the 
detachment or loss of the same. 

 

Bubble 
Flaking 
 

- Lifting the pictorial layer as a bag by the 
effect of the contraction of the support. 
- In ceramic, bubbles in the paste or in the 
glaze formed during the cooking processes. 
- scaling in thin flat or curved scales of 
submilimetric to milimetric thickness 
organized as fish scales. 

 

Detaching 
 

Full separation of a component from an 
artistic object. 
Breakage and separation of pieces of 
different volume and entity of stone, 
ceramic materials, etc.  

 

Fragmentation 

The complete or partial breaking up of a 
stone, into portions of variable 
dimensions. various excrement and 
inorganic (atmospheric particles) that is 
formed on a surface; Can derive in a more 
or less hard incrustation and according to 
the substances present in the deposit 
generate a process of alteration of the 
material.  
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Pealing 
Shedding, coming off or partial 
detachment of a superficial layer. 

 
DECOLORATION 
AND DEPOSIT 

  

Calcareous 
Concretion 

 
Surface accumulation by formation of salts 
on different archaeological materials. 
 

 

Carbonation 
Deposit (Calcareus 
deposit, salt 
deposit)  
 

A hard crust whitish due to the exposure of 
materials to different environmental 
agents.  
 

 

Discolouration, 
fading or bleaching 

 Loss of chromatic vivacity.  
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Darkening 
Moist area 
Smoke stain 

Blackening caused by the deposit of 
particles of different origin. 
- Very common in oil paintings. 
- It is also recorded in stone, wood, metal 
and other materials. 
- corresponds to the darkening of a surface 
due to dampness. 
Dirt produced by the smoke of a 
combustion. 

 

Soiling 

Surface deposits of different nature that 
accumulate on the objects forming a non-
work film that prevents their correct 
reading, and not being removed 
periodically can constitute a focus of 
chemical and biological alterations.  

 

 
 
Stain (water stain,  
wax stain, oil stain,  
Iron, stain, 
damp stain)   
 
 

Adhesive dirt that impregnates the surface 
of an object by penetrating inwards. 
Generally, it implies a chromatic 
alteration.  

 

Tarnish 

Loss of transparency of crystalline or 
enamelled objects 
- In metals, darkening, discoloration or 
loss of colour due to a thin film of 
corrosion products. 
- Loss of finishing gloss in stone materials, 
especially in marbles.  

 

Foxing 
 

Iron oxide stains on reddish brown paper.  
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Efflorescence 

Development of a crystalline deposit on the 
surfaces of ceramics, mortars, stones, wall 
paintings, etc. Because of the water that 
comes to the surface and evaporates. In 
addition to causing cosmetic damage, they 
can disrupt or disintegrate surfaces.  

 

Patina (natural 
patina, artificial 
patina (patinatura) 
Biological patina) 

Surface coating of the work and / or set of 
effects of the aging process of the 
materials. 
- Natural patina, caused by time or by 
organisms of nature 
- intentional patina, effect of "skating" 
application of a product with the intention 
of looking for an artificial aging of the work 
or imitate a finish of a material 
- Patina of dirt, developed more or less 
evenly over the entire surface.  Produced 
by biological elements. 

 

CRACK AND 
FISSURE 

  

Crack 
Crack network 
CRAQUELURE 
 

- Cracks in the pictorial film that form 
independent units with lack of cohesion 
with the support. 
- In ceramic materials, micro fractures of 
the glaze layer or enamel due to differences 
in expansion between the paste and the 
coating of the object.  
Fissures smaller than 0.1mm.  

Fracture Crack that crosses and divides the piece. 

 

Hairline crack 
Fissure 

Small aperture that forms on the surface of 
a material in the longitudinal direction 
(stone, wood and others). The fissures 
initiate phenomena of deterioration of 
greater gravity with physical alterations 
(rupture), chemical and biological.  
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Fissure 
Cracking  
Fissuring 

Opening, failure, slit or crack greater than 
2mm. 
- In inorganic materials (stone, mural, 
ceramic, etc.) is produced by internal 
tensions or movements 
- In organic materials (ivory, wood, bone) 
are produced by reaction to changes in 
humidity.  

 

To sew off 
Loss of sewing material on canvases, 
books, textiles and bindings. 

 

Splinted in wood 
Fracture of pieces of wood in which the 
fibres of the material are seen.  

 

Crack in wood 

Natural opening of the wood in the same 
direction as the grain. It is usually 
produced by drying the wood or by 
changes in humidity. 
- In painting, longitudinal opening in the 
wooden support.  
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MECHANICAL 
ACTIONS. 
DEFORMATION 

  

Deformation 
Distortion 

- Alteration or changes in the morphology 
of an object or parts of it by intrinsic or 
extrinsic causes. 
Loss of shape of a surface by physical or 
mechanical effect. 
- It is presented in materials with a certain 
degree of flexibility such as wood, paper, 
textiles, metals, etc. 
- In tissues are phenomena of distension or 
excessive tension. 

 

Bent, warped 
 

Deformation of a curved or warped 
surface. 
- It is frequently applied to marble slabs  
Deformation of the wooden support of a 
painting that manifests itself with the 
curved sickle. 

 

Shrunk 
Shrinkage 
 

Modification of the dimensions and shape 
of a material by the effect of hygrometric 
variations, generally when a material such 
as leather, wood, textiles, etc. is dried.  

 

Scaling 
Flake off, 
exfoliation 

Separation of a material into very thin 
sheets 
- Very typical alteration in the ferrous 
metals that is presented as the loss of 
patina or of a layer painting that leaves in 
sight the most stable layers adhered to the 
metal.   
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Crumbled 
Layering, 
Delamination 

Detachment of the pictorial film (colour 
and preparation) in the form of husk 
because of a lack of adhesion to the 
support. 
- In metals, the detachment may be due to 
thermal or mechanical stresses. 
- In ceramic, it is called chipped to this 
type of loss when it occurs in the edges of 
the pieces.  

To fray 
In tissues, disorder of the structure that 
forms the weft and warp. 

 

Dismantled 
Joint off, 
disassemble 

Disassembly of the different elements of a 
composite work, such as wooden 
sculptures, altarpieces, polyptychs, altars 
or others.  

 

To slacken 
Loss of tension of the tissue or paint placed 
on a frame and altering its flat surface.  

 

Dilation 
Expansion 
 

Increase of the dimensions of a material by 
effect of the heat. 
- In wood or marble, it causes cracks that 
give rise to later phenomena of 
degradation.  
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Swelling 
Increase in the volume of a material by 
absorption of a liquid.  

 
 
 
 
 
 

  

ANTHROPIC 
ALTERATION 

  

Perforation, 
puncture 

 
Orifice that passes an object, usual in 
tables, furniture, polyptychs or textiles. It 
is usually the result of intentional action 
with a sharp object.  

 

Abrasion 
Loss of patina or polychrome by anthropic 
aggression. 

 

Scrape, scratch 
Deterioration of a smooth surface with 
scratches or incisions.  

 

Graffiti 
Act of vandalism, however some graffitis 
may have historical, aesthetical or cultural 
values and should be conserved. 
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Burning Loss of material due to fire effects. 

 
 
 
 
 

  

MATERIAL LOSS   

Lacuna 
Loss 

Loss of different dimension of part of a 
work that involves a loss of graphic or 
pictorial information. 
- In painting it can affect different levels of 
the pictorial layer and is due to the 
mutilation of the fabric, the table or the 
pictorial or preparation layers. 
- In archaeological materials, Zone of the 
piece where the support has been lost.  

 

Missing part 
Lack of a part of an object  
(nose, arm, etc.). 

 
CHEMICAL 
ACTIONS IN 
METALS 
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Oxidation 

Chemical phenomenon caused by the 
action of an oxidant with diverse 
consequences in the objects like the 
patinas, the corrosion of the metals and 
the alteration of the pigments.  

 

Corrosion 

Loss of the original properties of the 
metals that tend to return to their mineral 
state. 
- Copper appears in the form of greenish 
and pulvurulent stains, which increase the 
volume leading to the loss of material 
- In iron, it is presented in the form of rust. 

 
BIOLOGICAL 
COLONIZATION, 

  

Biological 
alteration 
Biofilm 
Biodeterioration 
Biological 
colonization 

Deposits of microorganisms and organic 
residues, lichen, algae, moss, mould, plant. 

 

Decomposed 
Chemical 
alteration 

Process of alteration and decomposition of 
wood, or of other materials, generally 
because of parasites and infiltrations of 
water. 
Indicates a very advanced state of difficult 
recovery.  

 
   

OTHERS   
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Ageing 
Transformation that the materials submit 
the passage of time.  

 

Historical graffiti 
Some graffitis may have historical, 
aesthetical or cultural values and should be 
conserved. 

 

Condensation 
Presence of water droplets on a surface of a 
material due to temperature difference.  
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 France  

 Method of analysis 

The analysis is drawn using Palissy database (French Culture Ministry). The research is done 

using material item. The chosen materials are: canvas, silk, linen, cotton, wool, metal, iron or 

steel, copper, brass, bronze, silver, paper, cardboard, bookbinding, leather, wood, stone, 

plaster or stucco, stained glass, ceramics. In fact this list tries to cover all the materials found 

in assets. As free item, the possible degradations are grouped: degradation or alteration or 

corrosion or rust or oxidation or eaten or lack or mold or rottenness or flaking or attrition or 

wiped. Here again, the main types of degradations   

Furthermore, four locations are privileged: churches, city hall, castle and hospitals. Objects 

can be in others places but we choose these ones because: 

 Churches are open to public and some are exposed to moisture, water leakage, cold 

drafts; 

 City halls keep some treasure but, in small communities, mayors do not know how to 

care with them; 

 Castles could belong to private owners; 

 Hospitals were before owner of paintings, ceramics, and furniture. 

In other places, like museums, the care of the objects is more assured.  

Sudoe French area is divided in three parts: department which are near the sea (coast areas in 

the following), department lying near Pyrénées and lying near Massif Central (mountain area 

in the following) and the other ones (plain area in the following).  

Thus, for each type of asset, the percentage of degradated assets is investigated each for four 

monument types, each for three parts of French Sudoe. The resulting table are in the annex.  
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 Remarks 

 Areas  

The comparison between the three regions show disparities: 9.6% of the classified assets are 

degraded, on the mountain zone, the assets are 29.7% of the total assets and the degraded ones 

are 30.3 % of the total degraded assets, which seems quite normal. On the contrary, in the 

inland part the assets represent 27.2% of the classified in the French SudOE but the degraded 

ones represent 32.6% of the degraded ones. On the coast zone, the opposite is appearing: 43.1 

% of the total assets with 37.1% of the total degraded. Thus, two zones are emerging: one zone 

with a lot of degradation (inland zone) and on zone (coastal area) with less degraded assets 

than in the other areas. In fact, due to the see, the opposite were expected. This could be due 

to the wealth of this region (harbours and tourism) thus communities take care of their 

heritage.  

 Location 

In the case of coastal area 58% of the degraded assets are in churches, this percentage becomes 

72% and 85% respectively in inland zone and mountain zone.  

 Materials and typology 

Damage of assets is the consequence of many factors some of them interacting together. An 

Ishikawa (fish) diagram could interpret the causes of degradation (see Figure 120 ). 
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Figure 120: Ishikawa diagram for asset damage. 
 

Thus 3 main groups of causes appear: 

 Asset constitution cause, which is mainly linked with the combination of materials; 

 Man decision which regroup bad maintenance choices and man direct action such as 

thugs degradations; 

 Environmental cause, which regroups biological aggression, physics induced problems 

and mechanical degradations. 

The most degraded category is cardboard (degradations linked to mold, humidity and sun). 

The second is plaster or stucco (humidity and gap). Metals come after (corrosion for iron and 

mostly gap for the others). Then, wool assets whose most common degradation is colour 

alteration, erosion, gap, soiling, and wood objects for which the degradation is mainly linked 

to hygro thermic conditions (mold, cracking, fungi) but also to wood eating insects.  
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 Typology 

The following table gives as entry the material/asset type, whereas the damage type is reported 

in column. 

Material/ 
Asset type 

Environmental degradation Human degradation 

Ceramic 
Gilt alteration, glued repair, stain, shipping paint, 

alteration of polichromy, water marks, loss of 
splinters, effaced inscriptions 

Gaps, breaks, cracks 
(fabrication defect), 

Stained-
glass 

Alteration stain, lack, alteration of the glass surface, 
deformations 

Breaks 

Plaster and 
stucco 

Cracking, erosion, attrition, biological alteration, 
shipping, polichromy alteration 

 

Stones 
Water and moisture induced damage, moss, erosion 
and lichen, cracks, polichromy alteration, attrition, 

delamination (limestones) 

Mutilation, bad 
restoration, graffiti, 
breaks, gap, lacks 

Wood 
Mold, gilt alteration, polichromy alteration, 

cracking, dislocation, deformation, disbonding, 
water marks, fungi, moisture stains 

Mutilation, theft, 
lacks 

Leather Erosion, stain loss, cracking Gaps, tearing 

Cardboard 
Mold, disbonding, erosion, water mark, alteration of 

the paint 
Gaps 

Paper 
Mold, debonding, attrition, yellowing, red spots, 

rust spots, rotten, ink disappearing; 
Gap, tearing 

« Papier 
maché » 

Deformation, stain, wood-eating insect Graffiti 

Non iron 
metals 

Déformations, stamp disappearance, gilt or silver 
coating disappearance, oxidation, enamel 

disappearance 

Bad restoration, 
gaps, lacks 

Steel Oxidation 
Bad restoration, 

gaps, lacks 

Wool Colour alteration, erosion, gaps, soiling Gaps 

Linen, 
cotton 

Moisture stain, mold, erosion, holes, colour 
alteration, soiling 

Gaps, tearing 

Canvas (in 
painting) 

Gap, tearing, relaxation, fouling, cracking, chipping, 
mold, water marks, holes, pictorial layer alteration, 

fading of colours, coating alteration, localized 
soiling, delamination pictorial layer 
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(a) 

 
(b) 

 
(c) 

 
(d) 

Figure 121: Examples of asset degradation: a) degraded holy Roch statue (dog head and lack of pilgrim’s staff); b) 
degraded wooden door (Cahors); c) Lack in statue (Lestard in French Sudoe); and d) degraded granite stone 

capital in Meymac (French Sudoe). 
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7 Conclusions 

The present report belongs to the first Group of Activities of the HeritageCare project and it is 

focus on the survey of the construction typologies and integrated objects inside the heritage 

buildings, the main damage mechanisms and the most common deterioration processes for 

buildings and objects within the SUDOE space.  

The report starts with a deeply description of the contextualization of the heritage buildings 

on the SUDOE territory, in terms of background of restauration and preservation on the 

SUDOE territory, the recognition of the cultural heritage among the three different countries, 

the organizations involved on the heritage conservation in Portugal, Spain and France. It is 

also emphasized the number and typology of listed buildings in the SUDOE space. 

After the contextualization, a building construction systems and materials is presented by 

means of a general description of construction elements (structural, envelope, partitions, 

finishes installations, etc.), the typical construction systems (assemblage of construction 

elements), as well as particularities between the three countries. This discussion is followed 

by an indoor assets characterization, in terms of typologies and materials. 

Two important sections of the report are devoted to the typical damages on the constructions 

systems (buildings) and the indoor assets (integrated or movable furniture). The damages 

were organized as biological colonization, discoloration and deposits, material loss, 

detachments, cracks, deformations and other type damages. 

The next step of the project activities will be the definition of a methodology for inspection, 

diagnosis and advice to owners, including a list of requirements necessary to develop the tools 

for inspection, diagnosis, management, and visualization of Heritage buildings. 

 

 


