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The Euro-American Congress REHABEND 2024 on Construction Pathology, Rehabilitation 
Technology and Heritage Management was held in Gijón (Spain), in May 2024. The event was co-
chaired by the University of Cantabria and the University of Oviedo. 

REHABEND 2024 continued the series of the nine previous REHABEND international events, 
which had been held since 2006 in different Spanish cities. The previous one, in 2022, took place in 
Granada, Spain. In 2022 edition, approximately 280 papers from around 30 countries were presented, 
making it a conference of great interest to those who attended. 

Construction Pathology, Rehabilitation Technology and Heritage Management currently hold 
significant importance in the construction sector. This prompted the organizers to propose a 
technical event on these topics in Gijón. The event aimed to collect the advances obtained in the last 
two years in the theoretical knowledge and practical realizations carried out on the referred topics. 
The Congress met around 275 technical contributions coming from professionals, academics and 
specialists from more than 30 countries. 

Based on previous experiences, the Congress was once again proposed within the Euro-American 
cultural space. The official languages were English, Italian, Portuguese and Spanish. Organizers 
understand that technical articles and oral presentations, with the support of graphic material and 
schemes, would be understood by participants, as evidenced by previous editions of REHABEND. 

Under these premises and the success of previous editions, the Congress was sponsored by the 
Government of Spain, the Regional Government of Asturias, the Municipality of Gijón, Laboral 
Ciudad de la Cultura, Gijón Convention Bureau, Grupo Puma, Mapei, Sika, Tecnalia, the 
University of Cantabria and the University of Oviedo. Additionally, several universities, technical 
and professional associations, institutes, foundations and companies pledged their collaboration to 
ensure the success of this initiative. 

The organizers of REHABEND 2024 extend their gratitude to the sponsors and collaborating entities; 
the Scientific Committee members for their diligent review of technical contributions to ensure the 
required level of quality for an international event, to the keynote speakers, to the different speakers 
for their valuable contributions, and all attendees for their confidence in the event. Sincerely, many 
thanks to all. 

 

 

 
 

Dr. Ignacio Lombillo 
Chairman of the REHABEND 2024 Congress 

Associate Professor 
University of Cantabria 

Dr. Alfonso Lozano 
Chairman of the REHABEND 2024 Congress 

Associate Professor 
University of Oviedo 
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The University of Cantabria, through its Building Technology R&D Group (GTED-UC), was the 
promoter of the REHABEND Congresses on Construction Pathology, Rehabilitation Technology and 
Heritage Management. 
The 1st REHABEND Congress was set in motion in Santander, Spain, in November 2006. It became 
established in the 2nd (Santander, 2007), 3rd (Valencia, 2008), 4th (Bilbao, 2009), 5th (Santander, 2014), 
6th (Burgos, 2016) and 7th Congress (Caceres, 2018), all of them carried out in Spanish cities. The 2020 
edition was to be held in person in Granada in March 2020, but due to the global health emergency 
resulting from Covid-19, it had to be held online in September 2020. The 9th edition (REHABEND 
2022) took place in Granada, featuring a hybrid format combining in-person presentations with other 
asynchronous online sessions. 
The ability to convene of the nine perfomed editions was prominent, gathering an appreciable number 
of experts in the topics of the Congress. As a reference, in REHABEND 2022 Congress took part 
approximately 280 speakers from around 30 countries worldwide. 
The covers and ISBN of some the books of papers corresponding to the previous congresses are attached 
below. The ISSN of the series of REHABEND books is 2386-8198. In addition, since REHABEND 
2014, the papers presented at the congress have been indexed in Scopus. 
 

 

 
 

REHABEND 2007 
(Book of Papers) 

ISBN: 978-84-691-3612-6 

 
 

REHABEND 2008 
(Book of Papers) 

ISBN: 978-84-692-5650-3 

 
 

REHABEND 2009 
(Book of Papers) 

ISBN: 978-84-8873-404-4 

 
 

REHABEND 2014 
(Digital Book of Papers) 
ISBN: 978-84-616-8863-0 

(indexed in Scopus) 

    

 
 

REHABEND 2016 
(Digital Book of Papers) 
ISBN: 978-84-608-7941-1 

(indexed in Scopus) 

 
 

REHABEND 2018 
(Digital Book of Papers) 
ISBN: 978-84-697-7033-7 

(indexed in Scopus) 

 
 

REHABEND 2020 
(Digital Book of Papers) 
ISBN: 978-84-09-17873-5 

(indexed in Scopus) 

 
 

REHABEND 2022 
(Digital Book of Papers) 
ISBN: 978-84-09-42253-1 

(indexed in Scopus) 
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SPONSOR ENTITIES 

   
Goverment of Spain Regional Government of Asturias Municipality of Gijón 

   

   
Laboral Ciudad de la Cultura Gijón Convention Bureau Grupo Puma 

   

 
  

Mapei Sika Tecnalia Research & Innovation 
   

COLLABORATING ENTITIES 
The Collaborating Entities have been presented grouped in countries, following an alphabetical order. As Collaborating Entities 
have been considered to all that have contributed at least with two accepted articles in the Congress, or that some of its members 
formed part of the International Scientific Committee of the Congress / keynote speakers. Finally, in each country, the 
Collaborating Entities have been ordered according to the number of accepted articles. 
 

UNIVERSITIES 

     
Albania-Epoka University Argentina-Universidad 

Nacional de La Plata 
Bosnia and Herzegovina-

University of Sarajevo 
Brazil-Universidade 

Presbiteriana Mackenzie 
Brazil-Universidade 

Federal de Minas Gerais 
     

     
Brazil-Universidade de 

Brasília 
Brazil-Instituto Federal de 

São Paulo 
Brazil-Universidade de 

Caxias do Sul 
Brazil- Universidade 

Tecnológica Federal do 
Paraná 

Brazil-Universidade 
Federal do Ceará 

     

 
    

Brazil-Univ. Estadual 
Paulista 

Brazil-Instituto Federal de 
Educação, Ciência e 
Tecnologia do Ceará 

Brazil-Universidade 
Federal de Viçosa 

Brazil-Universidade 
Federal do Espírito Santo 

Brazil-Universidade 
Católica de Petrópolis 

     

   
 

 
Chile-Universidad Austral 

de Chile 
Chile-Universidad de Chile Colombia-Universidad 

Nacional de Colombia 
Costa Rica-Instituto 

Tecnológico de Costa Rica 
Croatia-Josip Juraj 

Strossmayer University 
Osijek 

     

     
Denmark-Technical 

University of Denmark 
Dominican Rep.-Pontificia 

Universidad Católica 
Madre y Maestra 

Ecuador-Universidad 
Técnica Particular de Loja 

Ecuador-Universidad de 
Cuenca 

Germany-Mainz University 
of Applied Sciences 

     

   
  

Greece-National Technical 
University of Athens 

Greece-University of Patras Hungary-Budapest 
University of Technology 

and Economics 

Iceland-University of 
Iceland 

Italy-Politecnico di Milano 

     

http://www.micinn.es/portal/site/MICINN/menuitem.d7f08c6e6152ccaea3bc811001432ea0/?vgnextoid=d9581f4368aef110VgnVCM1000001034e20aRCRD
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Italy-Università degli studi 

della Basilicata 
Italy-Universita' degli Studi 

di Messina 
Italy-Politécnico di Bari Italy-Università degli Studi 

“G. d'Annunzio” Chieti - 
Pescara 

Italy-Università degli Studi 
di Catania 

     

     
Italy-Università degli studi 

di Cagliari 
Italy-Università degli Studi 

dell'Aquila 
Italy-Università degli Studi 

di Napoli Federico II 
Italy-Università di Bologna Italy-Università degli studi 

di Cassino e del Lazio 
Meridionale 

     

   
  

Italy-Pegaso Telematic 
University 

Italy-Università degli Studi 
di Palermo 

Italy-Università Roma Tre Italy-Sapienza Università di 
Roma 

Italy-Università degli Studi 
del Molise 

     

     
Italy-Università del Salento Italy-Università degli Studi 

di Salerno 
Mexico-Universidad 

Nacional Autónoma de 
México 

Mexico-Universidad 
Michoacana de San Nicolás 

de Hidalgo 

Peru-Pontificia Universidad 
Católica del Perú 

     

   
 

 

 
Peru-Univiversidad 

Nacional Pedro Ruiz Gallo 
Peru-Universidad Nacional 

de San Martín 
Paraguay-Universidad 

Nacional de Itapúa 
Portugal-Universidade do 

Porto 
Portugal-Instituto 

Politécnico de Bragança 
     

     
Portugal-Instituto Superior 
Técnico | Universidade de 

Lisboa 

Portugal-Universidade de 
Aveiro 

Portugal-Universidade de 
Coimbra 

Portugal-Instituto 
Politécnico de Viana do 

Castelo 

Portugal-Universidade de 
Trás-os-Montes e Alto 

Douro 
     

     
Portugal-Universidade do 

Minho 
Portugal-Universidade da 

Beira Interior 
Portugal-Universidade 

Nova de Lisboa 
Portugal-Instituto 

Politécnico de Viseu 
Portugal-Universidade da 

Madeira 
     

     
Portugal-Universidade 

Lusíada Porto 
Serbia-University of 

Belgrade 
Spain-Universidad del País 

Vasco 
Spain-Universidad 

Politécnica de Madrid 
Spain-Universidad de 

Sevilla 
     

     
Spain-Universidad 

Politécnica de Valencia 
Spain-Universidad de 

Oviedo 
Spain-Universidad de 

Burgos 
Spain-Universidad de 

Cantabria 
Spain-Universidad de 

Granada 
     

     
Spain-Universidad 

Politécnica de Cataluña 
Spain-Universidad de 

Alicante 
Spain-Universidad 

Complutense de Madrid 
Spain-Universidad de 

Alcalá 
Spain-Universidad Europea 

de Madrid 
     

     
Spain-Universidad Europea 

Miguel de Cervantes 
Spain-Universidad de 

Valladolid 
Spain-Universidad de 

Navarra 
Spain-Universidad de 

Extremadura 
Spain-Universidad de La 

Coruña 
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Spain-Universidad 

Internacional de Cataluña 
Turkey-Istanbul Technical 

University 
Turkey-Bahcesehir 

University 
United Kingdom-

Northumbria University 
United Kingdom-University 

of the West of England 
     

 
   

 
United States of America-

University of Miami 
United States of America-

University of Illinois 
United States of America-

UC Berkeley 
United States of America-

Drexel University 
Uruguay-Universidad de la 

República 
     

 
 

ASSOCIATIONS, FOUNDATIONS & PUBLIC ENTITIES 

    
Argentina-CeReDeTeC Centro 

Regional de Desarrollos 
Tecnológicos para la Construcción, 

Sismología e Ingeniería Sísmica 

Argentina-LEMIT Laboratorio de 
Entrenamiento Multidisciplinario 

para la Investigación 

México-Instituto de Ingeniería de la 
UNAM 

Portugal-Laboratório Nacional de 
Engenharia Civil 

    

    
Portugal-Instituto da Construção - 

UPorto 
Portugal-ITECONS - UCoimbra Portugal-Centre of Materials and 

Building Technologies C-MADE 
Portugal-Institute for Sustainability 

and Innovation in Structural 
Engineering 

     

   
 

Portugal-Centro de Estudos de 
Arquitectura e Urbanismo (CEAU-

FAUP) 

Portugal-Laboratório de Saúde na 
Edificação - UBI 

Spain-Tecnalia Research & 
Innovation / Basque Research and 

Technology Alliance (BRTA) 

Spain-Instituto de Ciencias de la 
Construcción Eduardo Torroja 

     

 
   

Spain-Instituto Geológico y Minero 
de España 

Spain-Diputación de Castellón - 
Servicio de Restauración 

Spain-Fundación CETEMAS Spain-Instituto Español del 
Cemento y Sus Aplicaciones 

     

    
Spain-Valencia Institute of Building Spain-Building Technology R&D 

Group - UC 
Spain-Fundación Leonardo Torres 

Quevedo Red Iberoamericana PROTERRA 
 
 

COMPANIES 
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COUNTRY NAME ENTITY 

Albania Dr. Julinda Keci Epoka University 

Argentina Dr. Fabián H. Iloro LEMIT 

Argentina Dr. Noemi G. Maldonado CeReDeTeC 

Argentina Dr. Pablo E. Martín CeReDeTeC 

Bosnia and Herzegovina Dr. Naida Ademovic University of Sarajevo 

Brazil Dr. Ana Luiza Oliveira Universidade de Brasília 

Brazil Dr. Antonio Paulo Cavalcante Universidade Federal do Ceará 

Brazil Dr. Esequiel Mesquita Universidade Federal do Ceará 

Brazil Dr. João Luiz Calmon Nogueira da Gama Universidade Federal do Espírito Santo 

Brazil Dr. José Luiz Rangel Paes Universidade Federal de Viçosa 

Brazil Dr. Luiz Antônio Melgaço Universidade Federal de Minas Gerais 

Brazil Dr. Márcio Albuquerque Buson Universidade de Brasília 

Brazil Dr. Obede B. Faria Universidade Estadual Paulista 

Brazil Dr. Paulo de Souza Tavares Miranda Instituto Federal de Educação, Ciência e 
Tecnologia do Ceará 

Brazil Dr. Robson Luiz Gaiofatto Universidade Católica de Petrópolis 

Brazil Dr. Sofia A. L. Bessa Universidade Federal de Minas Gerais 

Chile Dr. Claudia C. Torres Gilles Universidad de Chile 

Croatia Dr. Davorin Penava Josip Juraj Strossmayer University of Osijek 

Croatia Dr. Dina Stober Josip Juraj Strossmayer University of Osijek 

Croatia Dr. Margareta Turkalj Podmanicki Josip Juraj Strossmayer University of Osijek 

Denmark Dr. Inge Rörig-Dalgaard Technical University of Denmark 

Dominican Republic Dr. Virginia Flores Sasso Pontificia Universidad Católica Madre 

Germany Dr. Kay-Uwe Schober Mainz University of Applied Sciences 

Greece Dr. Fillitsa Karantoni University of Patras 

Greece Dr. Panagiotis Michalis National Technical University of Athens 

Greece Dr. Thanasis C. Triantafillou University of Patras 

Hungary Dr. Katalin Bagi Budapest University of Technology and 
Economics 

Itay Dr. Agostino Catalano Università degli Studi del Molise 

Itay Dr. Alessandro Lo Faro Università degli Studi di Catania 

Itay Dr. Andrea di Filippo Università degli Studi di Salerno 

Itay Dr. Antonella Guida University of Basilicata 

Itay Dr. Antonella Saisi Politecnico di Milano 

Itay Dr. Antonello Pagliuca University of Basilicata 

Itay Dr. Antonino Recupero Universita' degli Studi di Messina 

Itay Dr. Donatella Radogna Università “G. D’Annunzio” di Chieti – Pescara 

Itay Dr. Enrico Sergio Mazzucchelli Politecnico di Milano 
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COUNTRY NAME ENTITY 

Itay Dr. Fabio Fatiguso Politecnico di Bari 

Itay Dr. Filiberto Lembo University of Basilicata 

Itay Dr. Francesco P. Marino University of Basilicata 

Itay Dr. Gabriele Milani Politecnico di Milano 

Itay Dr. Graziella Bernardo University of Basilicata 

Itay Dr. Ippolita Mecca Pegaso Telematic University 

Itay Dr. Luigi Sorrentino Sapienza Università di Roma 

Itay Dr. Mariangela De Vita Università degli Studi dell'Aquila 

Itay Dr. Marianna Rotilio Università degli Studi dell'Aquila 

Itay Dr. Marianovella Leone University of Salento 

Itay Dr. Mariella De Fino Politecnico di Bari 

Itay Dr. Rosa Maria Vitrano Università degli Studi di Palermo 

Itay Dr. Stefano De Santis Roma Tre University 

Itay Dr. Valentino Sangiorgio Università “G. D’Annunzio” di Chieti – Pescara 

Itay Dr. Vito Porcari University of Basilicata 

Mexico Dr. Bertha Olmos Univ. Michoacana San Nicolás de Hidalgo 

Mexico Dr. Fernando Peña Univ. Nacional Autónoma de México 

Mexico Dr. José M. Jara Universidad Michoacana San Nicolás de Hidalgo 

Paraguay Dr. Pablo Benítez Universidad Nacional de Itapúa 

Peru Dr. Genner Villarreal Castro Universidad de San Martín de Porres 

Peru Dr. Eduardo Zárate Universidad Nacional Pedro Ruiz Gallo 

Peru Dr. Haydeé Chirinos Universidad Nacional Pedro Ruiz Gallo 

Peru Dr. Nicola Tarque Pontificia Universidad Católica del Perú 

Peru MSc. William Rodríguez Serquén Universidad Nacional Pedro Ruiz Gallo 

Portugal Dr. Alice Tavares Costa Universidad de Aveiro 

Portugal Dr. Ana Cristina Briga de Sá University of Trás-os-Montes e Alto Douro 

Portugal Dr. Anabela Correia de Paiva Universidade de Trás-os-Montes e Alto Douro 

Portugal Dr. Bruno Marques Universidade Lusíada Porto 

Portugal Dr. Carlos Oliveira Instituto Politécnico de Viana do Castelo 

Portugal Dr. Cilísia Ornelas FEUP Porto 

Portugal Dr. Cristina Reis Universidade de Trás-os-Montes e Alto Douro 

Portugal Dr. Daniel V. Oliveira Universidad de Minho 

Portugal Dr. David Leite Viana University Institute of Lisbon 

Portugal Dr. Débora Rodrigues de Sousa Macanjo 
Ferreira Instituto Politécnico de Bragança 

Portugal Dr. Eduarda Luso Instituto Politécnico de Bragança 

Portugal Dr. Eva Barreira FEUP Porto 

Portugal Dr. Fernando F. S. Pinho Universidade Nova de Lisboa 
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Portugal Dr. Guilherme Ascensão Universidad de Aveiro 

Portugal Dr. Hipólito de Sousa FEUP Porto 

Portugal Dr. Hugo Rodrigues Universidad de Aveiro 

Portugal Dr. Humberto Varum FEUP Porto 

Portugal Dr. Inés Flores-Colen Instituto Superior Técnico-Lisboa 

Portugal Dr. Isabel Torres Universidad de Coimbra 

Portugal Dr. Isabel Maria Assunção Marta Oliveira 
Bentes Universidade de Trás-os-Montes e Alto Douro 

Portugal Dr. Joana Maia de Oliveira Almeida Instituto Politécnico de Viana do Castelo 

Portugal Dr. João Carlos Gonçalves Lanzinha Universidade da Beira Interior 

Portugal Dr. João Paulo Miranda Guedes FEUP Porto 

Portugal Dr. Jorge Tiago Queirós da Silva Pinto Universidade de Trás-os-Montes e Alto Douro 

Portugal Dr. José Melo FEUP Porto 

Portugal Dr. José Manuel Santos Universidade da Madeira 

Portugal Dr. José Miguel Castro FEUP Porto 

Portugal Dr. Luiz António Pereira de Oliveira Universidade da Beira Interior 

Portugal Dr. Manuel Pinto Politécnico de Viseu 

Portugal Dr. Maria do Rosario Veiga Laboratório Nacional de Engenharia Civil 

Portugal Dr. Maria João Falcão Silva Laboratorio Nacional de Engenharia Civil 

Portugal Dr. Patrício Rocha Instituto Politécnico de Viana do Castelo 

Portugal Dr. Paulo Lourenco Universidad de Minho 

Portugal Dr. Pedro Delgado Instituto Politécnico de Viana do Castelo 

Portugal Dr. Raimundo Mendes da Silva Universidad de Coimbra 

Portugal Dr. Ricardo Almeida Politécnico de Viseu 

Portugal Dr. Romeu da Silva Vicente Universidad de Aveiro 

Portugal Dr. Rui de Oliveira Instituto Politécnico de Bragança 

Portugal Dr. Rui Fernandes Póvoas FAUP Porto 

Portugal Dr. Sandra Pereira Universidade de Trás-os-Montes e Alto Douro 

Portugal Dr. Tiago Martins UPM - Madrid TECH 

Portugal Dr. Vitor Silva Universidad de Aveiro 

Portugal Dr. Xavier Romão FEUP Porto 

Serbia Dr. Marko Marinkovic University of Belgrade 

Spain Dr. Alfonso Lozano Universidad de Oviedo 

Spain Dr. Amaia Santamaria Universidad del Pais Vasco 

Spain Dr. Antonio Aguado UPC - Barcelona TECH 

Spain Dr. Antonio Burgos Núñez Universidad de Granada 

Spain Dr. Carlos Renedo Universidad de Cantabria 

Spain Dr. Carlos Rivera Universidad de Sevilla 
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Spain Dr. Carlos Thomas Universidad de Cantabria 

Spain Dr. César Carrasco Universidad de Cantabria 
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Spain Dr. Eduardo Sebastian Pardo Universidad de Granada 
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Spain Dr. Esther Moreno UPM - Madrid TECH 
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Spain Dr. Haydee Blanco Universidad de Cantabria 
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Spain Dr. Ignacio Marcos Universidad del Pais Vasco 

Spain Dr. Ignacio Piñero Tecnalia 

Spain Dr. Isabel F. Sáez Universidad de Extremadura 

Spain Dr. Iván Flores Universidad del Pais Vasco 

Spain Dr. Javier Balbás Universidad de Cantabria 

Spain Dr. Javier Garabito Universidad de Burgos 

Spain Dr. Javier Pinilla Melo UPM - Madrid TECH 

Spain Dr. Javier Sánchez Haro Universidad de Cantabria 

Spain MEng. Jesús Díez Tecnalia 

Spain Dr. Jorge Aragón Universidad de La Coruña 

Spain Dr. Jorge Gosálbez UPV - Valencia TECH 

Spain Dr. José A. Martínez Universidad de Burgos 

Spain Dr. José M. Adam UPV - Valencia TECH 

Spain Dr. Josep Lluis i Ginovart Universitat Internacional de Catalunya 

Spain Dr. Juan Francisco García Nofuentes Universidad de Granada 

Spain Dr. Juan Manuel Santiago Zaragoza Universidad de Granada 
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ABSTRACT 
 
In Portugal, in recent decades, there has been an increase in the population and cities located on the 
coast and, on the contrary, a decrease in inland locations, with greater severity in rural areas. The causes 
are complex and not consensual, but it is clear that factors such as the lack of investment in the interior, 
emigration and migration to a coast that is increasingly autistic in its relationship with the rest of the 
territory, the abandonment of agriculture and aging of the population constitute sufficient ingredients to 
promote the desertification of some areas of the country. 
The abandonment and desertification of villages is not just a problem in Portugal, however. Although 
Portugal is one of the countries most affected by this problem that affects the entire national territory, it 
is a European problem that has been increasing since the second half of the 20th century. 
Concerned about this fact, which puts at risk the high level of abandonment of villages and places in the 
interior of Portugal, particularly those located in the northeast of Trás-os-Montes, the InHaVit Project - 
Sustainable approaches for the rehabilitation and revitalization of the cultural heritage built in the 
Montesinho Natural Park ( PNM), funded by FCT – Fundação de Ciência e Tecnologia, has as its main 
objective the evaluation and characterization of: (1) the rural built environment of the PNM, at the level 
of buildings and at the level of villages; and (2) socioeconomic and environmental factors that contribute 
to the vulnerability of PNM villages and vernacular architecture. In-depth knowledge of these aspects 
will help to understand the reasons why the villages were progressively abandoned. In the end, the 
project will propose strategies for risk mitigation, rehabilitation and conservation of built heritage, 
recognizing that the appreciation and preservation of vernacular architecture is a key element of cultural 
identity and that it can become a privileged factor for local development. 
This article aims to show the work methodology relating to the “in-situ” survey carried out so far, 
relating to point (1), as well as some very particular aspects of this region, namely the slate roofs and 
the water mills. 
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