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jFL EAABCN-D INTRODUCTION

The Euro-American Congress REHABEND 2016 on Construction Pathology, Rehabilitation
Technology and Heritage Management was carried out in Burgos (Spain), in May 2016. The event
was organized by fifteen organizations of ten European and American countries, and it was co-
chaired by the University of Cantabria, through its Building Technology R&D Group (GTED-UC),
and the University of Burgos.

REHABEND 2016 continued the series of the five previous REHABEND international events,
which had been developed since 2006 in different Spanish cities. The previous one, in 2014, was
carried out in Santander. In 2014 edition, more than 270 papers by Professionals and Researchers of
17 countries were presented and it became a conference of great interest according to the people who
attended the congress.

Construction Pathology, Rehabilitation Technology and Heritage Management currently have
great importance for construction sector. This prompted the organizers to propose the technical
event on these topics in Burgos (a city with an impressive Gothic Cathedral of the 13™ century
declared World Heritage by UNESCO, and one of the strategic points of the Route of Santiago de
Compostela). This 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 300 technical contributions coming from professionals, academics and specialists.

Based on previous experiences the Congress was proposed once again in 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, may be understood by the people who take part in the congress, as it was evident in
REHABEND 2014.

Under these premises and the successful previous editions, the Congress was sponsored by the
Government of Spain, the Government of Castilla-Ledn, the Provincial Government of Burgos,
the Municipality of Burgos, the Chamber of Commerce of Burgos, Mapei, Sika, the University of
Cantabria and the University of Burgos. In addition, several Universities, Technical and
Professional Associations, Institutes, Foundations and Companies committed their collaboration in
order to the success of this initiative.

REHABEND 2016 organizers would like to thank the multiple received supports: to the Sponsor
and Collaborating Entities; to the Scientific Committee Members for their hard work in the
revision of the different technical contributions, ensuring the required level of quality of an
international event; to the Speakers of the plenary sessions; to the different Speakers for their
relevant contributions and, in general, to the people who will attend the congress for the confidence
shown in the event. Sincerely, many thanks to all.

\ﬁmw/«/&w\
D
e 777/) e ——
Prof. Luis Villegas Prof. Juan Manuel Manso
Chairman of the REHABEND 2016 Congress Chairman of the REHABEND 2016 Congress
Full Professor of the University of Cantabria Vice-Rector of Infrastructures and New

Technologies and Professor of the
University of Burgos
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/L AEAABIND PREVIOUS CONGRESSES

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 1" REHABEND Congress was set in motion in Santander in November 2006. It became
established in the 2™ (Santander, 2007), 3™ (Valencia, 2008), 4™ (Bilbao, 2009) and 5™ Congress
(Santander, 2014), all of them carried out in Spanish cities. The ability to convene of the five
perfomed editions was prominent, gathering an appreciable number of experts in the topics of the
Congress. As a reference, in the 5™ edition (REHABEND 2014) took part around 270 speakers from
17 Euro-American countries.

The 3™ edition of the Congress (REHABEND 2008) was organized together with the Construction
Technologic Institute of the Valencian autonomous community (AIDICO), and the 4™ and 5™ editions
(REHABEND 2009 and 2014), in addition to AIDICO, the Congresses were co-organized with
TECNALIA Research&Innovation. From the current 6" edition (REHABEND 2016) the congress is
going to be co-organized by several entities from different Euro-American countries.

The covers and ISBN of the books corresponding to the performed congresses are attached below. The
ISSN of the series of REHABEND books is 2386-8198.

AIDICO
INSTITUTO TECNOLOGICO
DE LA CONSTRUCCION

UNIVERSIDAD o¢  GOBIERNO DE CANTABRIA
DECANTABIA MNISTERIO DE FOMENTO MINISTERIO DE FOMENTO

TECNOLOGIA DE LA REHABILITACION Y
GESTION DEL PATRIMONIO CONSTRUIDO
(REHABEND 2008)

JORNADA TECNICA

12 JORNADA NACIONAL SOBRE
METODOLOGIAS NO DESTRUCTIVAS
APLICADAS A LA REHABILITACION

DEL PATRIMONIO CONSTRUIDO

(REHABEND)

18 Zf;

Jornada Técuica subvencionada por el Ministerio de Fomento
Santander, noviembre de 2006

GRUPO DE TECNOLOGIA DE LA EDIFICACION.
Dpto. Ingenieria Estructural y Mecanica.
E.TS. de Ingenieros de Caminos, Canales y

ORGANIZAN:

Instituto Tecnolégico de la Construccién (AIDICO)
Grupo de Tecnologia de la Edificacién - Univ. Cantabria (GTED-UC)

uertos.
UNIVERSIDAD DE CANTABRIA

REHABEND 2006 (Book of Papers) REHABEND 2007 (Book of Papers) REHABEND 2008 (Book of Papers)
ISBN: 978-84-690-5269-3 (several languages) ISBN: 978-84-691-3612-6 (several languages) ISBN: 978-84-692-5650-3 (several languages)

tecnalio) [/ATE ©HRiEs- i ‘ P —

o/ Campus
7 INTERNACIONAL

TECNOLOGIA DE LA REHABILITACION Y
GESTION DEL PATRIMONIO CONSTRUIDO

PATOLOGIA DE
\ REHABILITACION ¥ GESTION DEL PATRIMONIO

11l Jornadas Técnicas Intemacionales

ORGANIZAN:
TECNALIA Construccién

Grupo de Tecnologia de la Edificacién - Univ. Cantabria (GTED-UC) REHABEND 2014 (CD of Papers)

Instituto Tecnolégico de la Construccién (AIDICO) _ ISBN: 978-84-6 1 6-8863-0 (several la_nguages)
REHABEND 2009 (Book of Papers) REHABEND 2014 (Book of Abstracts)

ISBN: 978-84-8873-404-4 (several languages) ISBN: 978-84-606-6738-4 (in English)
ISBN: 978-84-616-8862-3 (several languages)
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SPONSOR & COLLABORATING ENTITIES
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& MAPEI
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Goverment of Spain

Provincial Government of Burgos
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Municipality of Burgos

BE 3

amara

Burgos

UNIVERSIDAD
DE CANTABRIA

Burgos Chamber of Commerce Sika University of Cantabria University of Burgos

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 with more than two accepted articles in the Congress, or that some
of its members formed part of the International Scientific Committee of the Congress. Finally, in each country, the
Collaborating Entities have been ordered according to the number of accepted articles.
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Italy-Universita degli studi
della Basilicata

Italy-Universita degli
Studi di Catania

UNIVERSITA
DEL SALENTO

Italy-Universita
Politecnica delle Marche
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Italy-Universita degli Italy-Universita degli

Studi del Molise Studi di Messina
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5 £
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Peru-Univ. Nacional de Peru-Univ. Nacional
San Martin Pedro Ruiz Gallo

- v
Lybia-University of Tripoli

Peru-Universidad Privada
Antenor Orrego

Brazil-Universidade
Federal de Goias

Brazil-Universidade Federal
Fluminense

Brazil-Universidade
Federal de Ouro Preto

Ryerson
University

Canada-Ryerson Chile-Universidad de Chile-Pontificia Universidad

University Chile Catolica de Chile
AN
) ANEAGT] ¢4 TRINITY
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Egypt-Benha University Greece-University of Patras

%) &

“org S\ﬂ'\\%

Italy-Universita degli Studi
di Palerno

UNIVERSITA
DEGLI STUDI

FIRENZE

Italy-Universita degli
Studi di Firenze

Italy-Universita degli Studi di
Napoli Federico IT

) -
CA ey

Peru-Universidad Nacional
de Piura

Mexico-Univ. Michoacana de
San Nicolas de Hidalgo

[BPORTO

Portugal-Universidade do Porto

Portugal-Universidade de
Aveiro
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Restauracion de Bienes
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Argentina Ing. Luis P. Traversa LEMIT- Laboratorio de Entrenamiento Multidisciplinario
para la Investigacion Tecnologica
Argentina Dra. Noemi G. Maldonado CeReDeTeC
Argentina Dr. Pablo Enrique Martin CeReDeTeC

Brazil Dra. Claudia Nobrega Universidade Federal do Rio de Janeiro
Brazil Dra. Fabiola Zonno Universidade Federal do Rio de Janeiro
Brazil Dr. Guilherme A. Parsekian Universidade Federal de Sdo Carlos
Brazil Dra. Helena Carasek Universidade Federal de Goias
Brazil Dr. Luttgardes de Oliveira Neto Universidade Estadual Paulista
Brazil Dr. Maximiliano dos Anjos Azambuja Universidade Estadual Paulista
Brazil Dr. Obede B. Faria Universidade Estadual Paulista
Brazil Dr. Oswaldo Cascudo Universidade Federal de Goias
Brazil Dra. Rosane Ap. Gomes Battistelle Universidade Estadual Paulista
Brazil Dra. Rosina Trevisan M. Ribeiro Universidade Federal do Rio de Janeiro
Brazil Dra. Rosio Fernandez Baca Salcedo Universidade Estadual Paulista
Canada Dr. Umberto Berardi Ryerson University, Toronto
Chile Dr. Cristian Sandoval Pontificia Universidad Catolica de Chile
Chile Dra. Claudia Torres Gilles Universidad de Chile
Cuba Dr. Fernando Sanchez Rodriguez Universidad Central “Marta Abreu” de las Villas
Greece Dra. Fillitsa Karantoni University of Patras
Greece Dr. Thanasis C. Triantafillou University of Patras
Italy Dr. Agostino Catalano Universita degli Studi del Molise
Italy Dr. Alessandro Lo Faro Universita degli Studi di Catania
Italy Dra. Antonella Guida Universita della Basilicata
Italy Dr. Antonello Pagliuca Universita della Basilicata
Italy Dr. Fabio Fatiguso Politecnico di Bari
Italy Dr. Fabio Minutoli Universita degli Studi di Messina
Italy Dr. Federico M. Mazzolani Universita degli Studi di Napoli Federico I1
Italy Dra. Graziella Bernardo Universita della Basilicata
Italy Dra. Ippolita Mecca Universita della Basilicata
Italy Dra. Mariella De Fino Politecnico di Bari
Italy Dr. Michele Paradiso Universita degli Studi di Firenze
Italy Dra. Olimpia Niglio Kyoto University
Italy Dra. Paola Ronca Politecnico di Milano
Italy Dra. Raffaella Lione Universita degli Studi di Messina
Italy Dra. Rosa Maria Vitrano Universita degli Studi di Palermo
Italy Dr. Salvatore Barba Universita degli Studi di Salerno
Italy Arq. Valeria Cappellini Universita degli Studi di Napoli Federico II
Lybia Dr. Hakim Abdelgader Universidad de Tripoli
Mexico Dra. Bertha Olmos Universidad Michoacana San Nicolas de Hidalgo
Mexico Dr. José M. Jara Universidad Michoacana San Nicolas de Hidalgo
Mexico Dr. Manuel Jara Universidad Michoacana San Nicolas de Hidalgo
Peru Dr. Genner Villarreal Castro Universidad Privada Antenor Orrego
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Peru Dr. Serbando Soplopuco Quiroga Universidad Nacional de San Martin
Peru MSc. William Rodriguez Serquén Universidad Nacional Pedro Ruiz Gallo de Lambayeque
Portugal Dra. Ana Cristina Briga de Sa Centre of Materials and Building Technologies C-MADE
Portugal Dra. Anabela Correia de Paiva Universidade de Tras-os-Montes e Alto Douro
Portugal Dr. Anibal Costa Universidad de Aveiro
Portugal Dr. Carlos Chastre Universidade Nova de Lisboa
Portugal Dra. Clara Pimenta do Vale Centro de Estudos de Arquitectura e Urbanismo (CEAU-
FAUP)
Portugal Dr. Daniel V. Oliveira Universidad de Minho
Portugal Dra. Débora Rodrigues de Sousa Instituto Politécnico de Braganca
Macanjo Ferreira
Portugal Dra. Eduarda Luso Instituto Politécnico de Braganga
Portugal Dr. Fernando F. S. Pinho Universidade Nova de Lisboa
Portugal Dr. Hipoélito de Sousa Universidade do Porto-FEUP
Portugal Dr. Hugo Filipe Pinheiro Rodrigues Universidad de Aveiro
Portugal Dr. Humberto Varum Universidade do Porto-FEUP
Portugal Dra. Inés Flores-Colen Instituto Superior Técnico-Lisboa
Portugal Dra. Isabel Torres Universidad de Coimbra
Portugal Dra. Isabel Maria Assungdo Marta Universidade de Tras-os-Montes e Alto Douro
Oliveira Bentes
Portugal Dr. Jodo Carlos Gongalves Lanzinha Universidade da Beira Interior
Portugal Dr. Jorge Moreira Universidade do Porto-FEUP
Portugal Dr. Jorge Tiago Queir6s da Silva Pinto Universidade de Tras-os-Montes e Alto Douro
Portugal Dr. Luiz Antoénio Pereira de Oliveira Universidade da Beira Interior
Portugal Dr. Manuel Pinto Escola Superior de Tecnologia e Gestdo de Viseu
Portugal Dra. Maria do Rosario Veiga Laboratorio Nacional de Engenharia Civil
Portugal Dr. Paulo Lourenco Universidad de Minho
Portugal Dr. Raimundo Mendes da Silva Universidad de Coimbra
Portugal Dr. Ricardo Almeida Escola Superior de Tecnologia ¢ Gestio de Viseu
Portugal Dr. Romeu da Silva Vicente Universidad de Aveiro
Portugal Dr. Rui Fernandes Povoas Centro de Estudos de Arquitectura e Urbanismo (CEAU-
FAUP)
Portugal Dra. Sandra Cristina Alves Pereira da Centre of Materials and Building Technologies C-MADE
Silva Cunha
Portugal Dr. Tiago Miguel dos Santos Ferreira Universidad de Aveiro
Portugal Dr. Vélter Lucio Universidade Nova de Lisboa
Portugal Dr. Vitor Abrantes Universidade do Porto-FEUP
Spain Dr. Alfonso Basterra Universidad de Valladolid
Spain Dr. Alfonso Cobo Universidad Politécnica de Madrid
Spain Dr. Alfonso Lozano Universidad de Oviedo
Spain Dra. Ana Sanchez-Ostiz Universidad de Navarra
Spain Dra. Ana Lia Telesca Stiefel Universidad Alfonso X El Sabio
Spain Dr. Angel Aragén Torre Universidad de Burgos
Spain Dr. Antonio Aguado Universidad Politécnica de Catalufia
Spain Dr. Antonio Millan Universidad Politécnica de Cataluiia
Spain Dr. Antonio Vargas Universidad de Malaga

REHABEND 2016 Congress



w5 AFHABEND

INTERNATIONAL SCIENTIFIC COMMITTEE

COUNTRY NAME ENTITY
Spain Dr. Aurelio Barron Universidad de Cantabria
Spain Dra. Aurora Monge Barrio Universidad de Navarra
Spain Dr. Bernardo Perepérez Universidad Politécnica de Valencia
Spain Dr. Carlos Renedo Universidad de Cantabria
Spain Dr. Carlos Rivera Universidad de Sevilla
Spain Dr. Carlos Thomas Universidad de Cantabria
Spain MSc. Cesar Carrasco Universidad de Cantabria
Spain Dr. Cesar Diaz Universidad Politécnica de Cataluiia
Spain Dra. Cristina Vazquez Universidad de La Coruiia
Spain Dr. David Juanes Barber Instituto Valenciano de Conservacion y Restauracion de
Bienes Culturales (IVC+r)
Spain Dra. Esperanza Rodriguez Mallorga Universidad de Sevilla
Spain Dr. Florentino Regalado Florentino Regalado & Asociados, S.L.
Spain Dr. Gamaliel Lopez Universidad de Valladolid
Spain MSc. Haydee Blanco Universidad de Cantabria
Spain Dr. Ignacio Lombillo Universidad de Cantabria
Spain Dr. Ignacio Oteiza Consejo Superior de Investigaciones Cientificas-Instituto de
Ciencias de la Construccion Eduardo Torroja (CSIC-IETcc)
Spain Dr. Iiiaki Marcos Universidad del Pais Vasco
Spain Dra. Isabel Martinez-Lage Universidad de La Corufia
Spain Dra. Isabel Martinez-Sierra Consejo Superior de Investigaciones Cientificas-Instituto de
Ciencias de la Construccion Eduardo Torroja (CSIC-IETcc)
Spain Dra. M? Isabel Sardon de Taboada Universidad Alfonso X El Sabio
Spain Dr. Jaime Fernandez-Gomez Universidad Politécnica de Madrid
Spain Dr. Jaime C. Galvez Universidad Politécnica de Madrid
Spain Dr. Javier Garabito Universidad de Burgos
Spain Ing. Javier Yuste Profesional independiente
Spain Ing. Jesus Diez Tecnalia
Spain Dr. Jesus Gomez Hermoso Universidad Politécnica de Madrid / FCC
Spain Dr. Jesus Setién Universidad de Cantabria
Spain Dr. Jesus I. San José Alonso Universidad de Valladolid
Spain Dr. Joan L. Zamora i Mestre Universidad Politécnica de Catalufia
Spain Dr. Jorge Aragon Universidad de La Corufia
Spain Dr. Jorge Barrios Universidad de Malaga
Spain Dr. Jorge Gosalbez Universidad Politécnica de Valencia
Spain Dr. José Calavera Universidad Politécnica de Madrid / Intemac
Spain Dr. José A. Martinez Universidad de Burgos
Spain Dr. José 1. Sanchez Universidad de Valladolid
Spain Dr. José L. Campano Universidad de Salamanca
Spain Dr. José L. Gonzélez Universidad Politécnica de Cataluiia
Spain Dr. José M. Adam Universidad Politécnica de Valencia
Spain Dr. José M. Gonzalez Universidad de Burgos
Spain Dr. José P. Gutierrez Consejo Superior de Investigaciones Cientificas-Instituto de
Ciencias de la Construcciéon Eduardo Torroja (CSIC-IETcc)
Spain Dr. Jose V. Fuente Investigador independiente
Spain Dr. Josep Lluis i Ginovart Universitat Rovira i Virgili
10 REHABEND 2016 Congress



w5 AFHABEND

INTERNATIONAL SCIENTIFIC COMMITTEE

COUNTRY NAME ENTITY
Spain Dr. Juan Monjo Universidad Politécnica de Madrid
Spain Dr. Juan José Moragues Universidad Politécnica de Valencia
Spain Dr. Juan Pérez Miralles Instituto Valenciano de Conservacion y Restauracion de

Bienes Culturales (IVC+r)
Spain Dr. Juan Pérez Valcarcel Universidad de La Coruiia
Spain Dra. Leire Garmendia Tecnalia
Spain Dra. Liliana Palaia Universidad Politécnica de Valencia
Spain Dr. Luis Villegas Universidad de Cantabria
Spain Dr. Manuel Manso Universidad de Burgos
Spain Dra. Maria Antonia Pérez Universidad de Cantabria
Spain Dra. Maria del Carmen Ruiz Universidad de Cantabria
Spain Dra. Maria Jesus Rubio Universidad Politécnica de Madrid
Spain Dra. Maria L. Ruiz-Bedia Universidad de Cantabria
Spain Dra. Maria Soledad Camino Universidad de Valladolid
Spain Dra. Maria V. Biezma Universidad de Cantabria
Spain Dr. Miguel Cisneros Cunchillos Universidad de Cantabria
Spain Ing. Monica Sangil Garcia Sika
Spain Dr. Nelson Tuesta Universidad Europea Miguel de Cervantes
Spain Dr. J. Paulino Fernandez Universidad de Oviedo
Spain Dr. Pedro A. Gémez Universidad de Cantabria
Spain Dr. Pedro A. Calderén Universidad Politécnica de Valencia
Spain Dr. Pere Roca Universidad Politécnica de Cataluiia
Spain Dra. Pilar Alonso Universidad de Valladolid
Spain Dra. Purificacion Gonzalez Martinez Universidad de Navarra
Spain Dr. Roberto Tomas Universidad de Alicante
Spain Dra. Rosa Bustamente Universidad Politécnica de Madrid
Spain Dr. Salvador Ivorra Universidad de Alicante
Spain Dr. Santiago Bellido Universidad Europea Miguel de Cervantes
Spain Dr. J. Tomas San José Universidad del Pais Vasco
Spain Dr. Victor Compan Universidad de Sevilla
Spain MSec. Yosbel Boffill Universidad de Cantabria
United Dra. Elena Marco UWE Bristol - University of the West of England
Kingdom
United States of Dr. Antonio Nanni University of Miami
America
United States of Dr. Francisco J. de Caso y Basalo University of Miami
America
Uruguay Dr. Atilio Morquio Universidad de la Republica
Uruguay Dra. Gemma Rodriguez de Sensale Universidad de la Republica
Uruguay MSc. Gonzalo Cetrangolo Universidad de la Republica

REHABEND 2016 Congress

11



=4 FErREEND

Torics

1.- PREVIOUS
STUDIES

1.1.- Studies of conservation (historical, archaeological,
etc.).

1.2.- Heritage and territory.
1.3.- Urban regeneration.
1.4.- Economical and financial policies.

1.5.- Processes of social participation and socio-cultural
aspects in rehabilitation projects.

1.6.- Pathology in construction.

1.7.- Diagnostic techniques and structural assessment (no
destructive testing, monitoring and numerical modeling).

1.8.- Guides and regulations.

2.-PROJECT

2.1.- Criteria theoretical of the intervention project.
2.2.- Traditional materials and construction methods.
2.3.- Applicable novelty products and new technologies.
2.4.- Sustainable design and energy efficiency.

3.-BUILDING
INTERVENTION

3.1.- Intervention plans.

3.2.- Rehabilitation and durability.

3.3.- Reinforcement technologies.

3.4.- Restoration of artworks.

3.5.- Conservation of industrial heritage.

3.6.- Examples of intervention.

4.-MAINTENANCE

4.1.- Construction maintenance.

4.2.- Preventive conservation of built heritage.

5.- DIFFUSION AND
PROMOTION

5.1.- Heritage and cultural tourism.

5.2.- Formation.

5.3.- New technologies applied to the heritage diffusion.
5.4.- Accessibility to cultural heritage.

5.5.- Working networks in the cultural heritage.

5.6.- Management of of built heritage.
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DISUSED RAILWAY LINES. RECOVERY AND ENHANCEMENT

Guida, Antonella'*; Mecca, Ippolita2

"University of Basilicata, Department of European and Mediterranean Cultures
e-mail: antonella.giuda@unibas.it
2University of Basilicata, Department of European and Mediterranean Cultures
e-mail: imstudio@live.com

KEYWORDS: Disused railways, recovery, enhancement, sustainable intervention, energy
improvement.

ABSTRACT

In the hinterland of the South Italy there are many railway lines with related works of art and
abandoned service buildings, sometimes forgotten. These railways come completely, tobepart of the
industrial archaeological heritage, that you have to restore and enhance, as they represent the result of
a process of change and a new way to “live” the territory. The paths, climbing through the mountains,
engaged technicians and workers in impressive works of containment and consolidation, in addition
were created works of art that are still, thanksto boldness, monumentality and insertion in the
landscape, the most eloquent testimony of the technique applied in the beginning of the century for
construction of railways. With this paper we want to show how the actions on individual railway lines
may be different, but they all turned to the recovery and improvement of existing facilities providing
in some cases, the conversion of railways (greenways) and service facilities (staging points, studies
and multifunctional centers) and in other cases the reopening of the routes through policies of social,
cultural and landscape regeneration.

We propose a methodology of approach to the problem of preservation of artifacts that mark the
railway lines, which takes into account the difficulties of functional conversion of all buildings
because of their structural fragilityand the inadequacy of the technological characteristics of the
existing structures and therefore the need for intervention by a sustainable design closely related to
their reuse and thereduction of energy consumption. The goal is to demonstrate how these small
buildings, now considered outdated and obsolete, wrapped from decay and neglect, can become
examples of architectural excellence and technological efficiency through sustainable design, which
provides for measures compatible with the historic building technologies and, at the same time,
directed to be self-sustaining from the energy point of view.
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