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Teaching Guide

Advanced Structural Repair and Reinforcement Systems 630567123

Mestrado Universitario en Rehabilitacién Arguitecténica (Plan 2016)

Official Master's Degree 2nd four-month period First Optional 3
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Construcions e Estruturas Arquitecténicas, Civis e AeronauticasEnxefiaria Civil

It is intended to provide students with advanced tools that allow them to address the design, calculation and structural
verification of reinforcement and rehabilitation works.

The latest trends in both materials and techniques that have been used in the world of structural repair are analyzed. All
this both from a design point of view, and from existing materials and updated methods for the structural sizing of these
buildings and their repair.

The course is complemented with the analysis of various real works, as well as visits to them.

EO5 - Aptitude ou capacidade para a conservacién da obra pesada, mediante a inspeccion, a analise, o control de calidade, a definicién
das condicions de mantemento e a estimacion da seguridade das estruturas de edificacion, incluidas as suas posibles cimentacions,

podendo igualmente afrontar a redaccion de proxectos de reparacion e reforzo, e a direccion da execucién asociada.

EOQ7 - Aptitude ou capacidade para a conservacion da obra grosa e acabada, cuestion que comporta a inspeccion, a analise, o control de
calidade, a definicion das condiciéns de mantemento e a intervencion nos sistemas construtivos de edificacion, incluidos os elementos de
compartimentacion interior, as carpintarias e as soluciéns de envolvente.

EO08 - Aptitude ou capacidade para redactar informes técnicos e proxectos de rehabilitacion do patrimonio edificado, incluidas actividades
de asesoramento e consultoria.

CB6 - Posuir e comprender cofiecementos que proporcionen unha base ou oportunidade para ser orixinais no desenvolvemento e/ou a
aplicacion de ideas, a mitdo nun contexto de investigacion.

CBY7 - Que os estudantes saiban aplicar os cofiecementos adquiridos e a sua capacidade de resolucion de problemas en contornos novos
ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua area de estudo.

CB8 - Que os estudantes sexan capaces de integrar cofiecementos e enfrontarse & complexidade de formular xuizos a partir dunha
informacién que, sendo incompleta ou limitada, inclta reflexiéns sobre as responsabilidades sociais e éticas vinculadas & aplicacion dos
seus cofiecementos e Xxuizos.

CB9 - Que os estudantes saiban comunicar as stas conclusiéns e os cofiecementos e as razéns Ultimas que as sustentan a publicos
especializados e non especializados dun modo claro e sen ambiguidades.

CB10 - Que os estudantes manexen as habilidades de aprendizaxe que lles permitan continuar estudando dun modo que habera de ser
en gran medida autodirixido ou auténomo.

TO1 - Capacidade de andlise e sintese

TO2 - Capacidade de organizacion e planificacion

TO3 - Comunicacion oral e escrita

TO4 - Cofiecementos de informatica relativos ao &mbito de estudo

TO5 - Capacidade para a xestion da informacion

TO6 - Resolucién de problemas

TO7 - Toma de decisiéns
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c8 TO8 - Aprendizaxe autbnoma

Cc9 TO9 - Creatividade

C10 T10 - Habilidade grafica xeral

C11 T11 - Visién espacial

C12 T12 - Comprension numérica

C13 T13 - Intuicién mecanica

Cl14 T14 - Sensibilidade estética

C15 T15 - Cultura histérica

Learning outcomes

Learning outcomes

Study programme

competences
Knowledge and skills in the various project techniques and structural reinforcement, both from a purely project point of view, AJ5 BJ1 | CJ1
as well as the existing materials and methods for the structural analysis of these buildings and for their repair. AJ7 BJ2 | CJ2
AJ8 BJ3 CJ3
BJ4 CJ4
BJ5 CJ5
CJ6
CJ7
CJ8
CJ9
CJ10
cJ11
CJ12
CJ13
CJ14
CJ15
Contents
Topic Sub-topic
1. Introduction -
2.- Conditioning factors in repair and structural reinforcement
3.- Materials for the repair and advanced reinforcement of
structures
4.- Project and execution of repair and reinforcement of
structures
5.- Advanced structural analysis of repair and reinforcement of
structures
2.- Condicionantes en reparacion y refuerzo estructural -
3.- Materiales para la reparacion y refuerzo avanzado de -
estructuras
4.- Proyecto y ejecucion de reparacion y refuerzo de -
estructuras
5.- Andlisis estructural avanzado de reparacion y refuerzo de |-
estructuras
Planning
Methodologies / tests Competencies Ordinary class Student?s personal Total hours

hours

work hours
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Guest lecture / keynote speech

A5 A7 A8 B1 B2 B3 9 12 21
B4B5C1C2C3C4
C5C6 C7C8C9C10
Cl11C12C13C14
C15

Document analysis

A5 A7 A8 B1 B2 B3 1 4 5
B4B5C1C2C3C4
C5C6C7C8C9C10
C11C12C13C14
C15

Oral presentation

A5 A7 A8 B1 B2 B3 3 6 9
B4B5C1C2C3C4
C5C6 C7C8C9C10
Cl1Ci2Ci13Ci14
C15

Case study

A5 A7 A8 B1 B2 B3 2 4 6
B4B5C1C2C3C4
C5C6 C7C8C9C10
Cl1Cl2C13C14
C15

Problem solving

A5 A7 A8 B1 B2 B3 3 9 12
B4B5C1C2C3C4
C5C6C7C8C9C10
C11C12C13C14
C15

Supervised projects

A5 A7 A8 B1 B2 B3 3 15 18
B4B5C1C2C3C4
C5C6C7C8C9C10
Cl1C12Ci13Ci14
C15

Personalized attention

4 0 4

(*)The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Methodologies

Description

Guest lecture /

keynote speech

Presentation of the general subject of the course

Document analysis

Acquisition by the student of dexterity in the search for documentation.

Oral presentation

Oral presentation of the evolution of the work by the student

Case study

real cases are analyzed with justification of the solutions adopted.

Problem solving

Solution of problems that arise throughout the course

Supervised projects

Preparation of supervised work

Personalized attention

Methodologies

Description

Case study

Oral presentation
Document analysis
Problem solving
Supervised projects

Their purpose is to answer the questions of students about the various aspects of the subject, focused on theoretical aspects
of the subject or solving specific problems. According to schedule and UDC platform
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Assessment

Methodologies

Competencies

Description

Qualification

Case study

A5 A7 A8 B1 B2 B3
B4B5C1C2C3C4
C5C6C7C8C9C10
Cl11C12C13C14
C15

Andlisis de casos

1

Oral presentation

A5 A7 A8 B1 B2 B3
B4B5C1C2C3C4
C5C6C7C8C9C10
Cl1C12Ci3C14
Ci15

Presentacion oral

Guest lecture /

keynote speech

A5 A7 A8 B1 B2 B3
B4B5C1C2C3C4
C5C6C7C8C9C10
Cl1C12Ci3C14
C15

Presentacion del trabajo

Supervised projects

A5 A7 A8 B1 B2 B3
B4 B5C1C2C3C4
C5C6 C7C8C9C10
C11 C12 C13C14
C15

Redaccion del trabajo

90

Others

Assessment comments

Criteria to be applied to students with an attendance greater than 80%Students with recognition of part-time dedication and academic exemption from

attendance.In the case of these students, they will have to carry out the global work. It will be monitored in order to see its evolution and confirmation

of its authorship by the student.The global practice can be provided before the 2nd opportunity if it is intended to attend said call, provided that there

has been a follow-up of it throughout the course. This is applicable to the advance call.The non-delivery of the global practice implies a qualification of

not presented.

Sources of information
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.- Bibliografia -ACI 440.1R-06 ?Guido for the design and construction of structural concrete reinforced with FRP bars?
-ACl 440.2R-02 ?Guide for the design and construction of externally bonded FRP systems for strengthening concrete
structures? -Arriaga Martitegui et. Alt. ?Curso de rehabilitacion. La cubierta 6? COAM. Madrid 1984 -Baykov, V.N;
Strongin, S.G. ?Estructuras de construccién?. Mir 1982 -Blevot, Jean. ?Patologia de las construcciones de hormigén
armado?. Editores Técnicos Asociados. 1977 -Calavera, J; et. Alt. ?Curso de rehabilitacion. 5. La estructura?. COAM,
Madrid 1984 -Congreso internacional ?Rehabilitacién del patrimonio arquitecténico y edificacién.? Ponencias.
Canarias, julio 1992. -CTE-SE, Seguridad Estructural. Marzo 2006 -Feld, Jacob. ?Fallas Técnicas en la construccion?.
Ed. Limusa. México 1968 -Fernandez Canovas; M. ?Patologia y terapéutica del hormigén armado?. 3° ed. CICCP,
Madrid 1994 -Fernandez Casado. ?Célculo de estructuras reticulares?. Madrid 1934 -GEHO. ?Reparacién y refuerzo
de estructuras de hormigén. Guia FIP de buena préctica ?. Col. Estructuras y edificaciéon E-3. Madrid 1994
-Goldernhorn, S. ?Calculista de estructuras. Hormigén armado, hierro, madera?. Martinez de Murguia, Buenos Aires
1988 -Jurado Jiménez, F. ?Tecnologia previa a la restauracion de edificios historicos?. Madrid 1988 -Jurado Jiménez,
F. ? Intervenciones en estructuras de edificios histéricos?. Madrid 2007 -Lahuerta, J. ?Estructuras de edificacion.
Formulario?; ETSA Navarra 1995 -Lei Zhao et. Alt. ?Preliminary evaluation of the hybrid tuve bridge system?. Univ.
California Report TR-2000/4. 2000 -Lozano Apolo, G. et alt. ?Curso técnicas de intervencion en el patrimonio
arquitecténico. T-1 Reestructuracion en madera?. Ed. Consultores técnicos de construccion. Gijon 1995 -Lozano
Apolo, G. et alt. ?Curso disefio, calculo, construccion y patologia de cimentaciones y recalces?. Ed. Consultores
técnicos de construccion. Gijon 1998 -Lozano Apolo, G. ?Curso de patologia y terapéutica y rehabilitacion de
edificaciones antiguas?. A Corufia -Mendizabal, Domingo. ?Estudio y construccién de tramos metdlicos. T1y T2?.
Madrid 1928 -Meoli, H. ?Lecciones de estatica grafica?. Nigar. Buenos Aires 1976 -Paulo B. Lourengo; Pere Roca.
?Historical cosntructions. Possibilities of numerical and experimental techniques?. Guimaraes 2001 -Roca Ramén, X.
? Estudio de la aplicabilidad de materiales compuestos avanzados en la construccion de edificios industriales?. Univ.
Politécnica de Catalufia. Nov. 2005 -Rodriguez Ortiz, JM. ?Curso de rehabilitacion. 4. La cimentacién?. COAM,
Madrid 1984 -Sidney M. Johnson. ?Deterioro, conservacion y reparacion de estructuras?. Ed. Blume 1973 -Sirvent
Casanova, I; et. Alt. ?Diagnostico y evaluacion estructural de los dafios existentes en la iglesia de Pinoso?. ITC n° 4.
Alicante 1995 -Varios. ?Curso de patologia, fisuracion del hormigén, control de calidad y reparacion de estructuras?.

COAAT A Corufia

Modelos Avanzados para a Analise Estrutural de Edificios Historicos/630426104

Inspeccién das Estruturas/630426112

Patoloxia e Recuperacion de Estruturas de Madeira/630426118

Patoloxia e Recuperacion de Estruturas de Fabrica/630426119



