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DOCENTE TIPO DE AULA TURMAS TOTAL HORAS DE CONTACTO (*)
Vitor Manuel Lopes de Brito Saraiva Barreto PL, T T1,T2; PL2 60T; 30PL
Ana Sofia da Silva Carreira OT; PL PL1; OT1 30PL; 7.50T
* Para turmas lecionadas conjuntamente, apenas é contabilizada a carga horaria de uma delas.
ANO | PERIODO DE FUNCIONAMENTO* HORAS DE CONTACTO HORAS TOTAIS DE TRABALHO ECTS
3° S1 30T; 30PL; 7.50T 140 5

* A-Anual;S-Semestral;Q-Quadrimestral; T-Trimestral

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Estatica, Resisténcia de Materais | e Il e Analise de Estruturas |

Objetivos de aprendizagem (conhecimentos, aptidées e competéncias)

O aluno apreende o conceito de rigidez estrutural e correlaciona-o com: (i) a distribuicdo de esforgos e deslocamentos em estruturas planas
(porticos e grelhas), (i) modos de deformacéo independentes e (iii) com o conceito de flexibilidade ensinado na disciplina de Analise de
Estruturas Il. Recorre-se ao Método dos Deslocamentos numa formulagdo manual (directa) e noutra automatica. Recorre-se finalmente ao
método das inércias para ilustrar aproximadamente a distribuicdo de forgas horizontais pelos elementos verticais de uma estrutura
tridimensional e definir conceitos importantes para a aplicagdo do Eurocoédigo 8.Pretende-se també, instruir os alunos nos conceitos de
fiabilidade e seguranca estrutural, dotando-os de capacidade de interpretagdo e de utilizacdo dos Eurocédigos 0, Eurocdodigo 1, parte 1

(sobrecargas), parte 3 (neve) e parte 4 (vento).

Conteldos programaticos

1. Método dos Deslocamentos : Formulacéo directa (manual), Formulacéo para célculo automético.

2. Métodos simplificados: Distribuicdo de esforcos em estruturas devido a acg¢des verticais e horizontais. Método das Inércias.

3. Quantificacdo de Accbes

3.1- Principios gerais para o dimensionamento aos estados limites- Eurocédigo 0

3.2- Accdes Gerais em Edificios - Eurocddigo 1 - parte 1

3.3.- Accao da Neve- Eurocédigo 1 - parte 2

3.4.- A acgédo do vento- Eurocddigo 1 - parte 3
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Metodologias de ensino (avaliacdo incluida)

As aulas tedricas sdo de caracter expositivo com utilizagao de apresentacdes em Powerpoint e/ou acetatos (todos disponiveis no inicio do
semestre). Nas aulas tedrico-praticas o docente resolve exercicios clarificadores dos assuntos tedéricos, e estimula os alunos a resolver
partes dos mesmos.Nas aulas de tutoria esclarecem-se duvidas de exercicios resolvidos em casa ou de aulas anteriores. Além disto na
sebenta de aulas praticas ha exercicios resolvidos, outros por resolver e com solugdes, e, exercicios saidos em provas.

Séo efectuados dois testes ao longo do periodo de aulas, cuja classificagdo minima individual € de 7.5 valores, obtendo-se a aprovagéo na
unidade curricular se a média das classificagdes for igual ou superior a 9.5 valores. O aluno também pode obter aprovacéo, se nos exames
de Epoca Normal ou de Recurso, a nota for igual superior ou igual a 9.5 valores. Para notas acima de 16 valores havera uma prova oral.

Bibliografia principal

- Caderno de exercicios para as aulas teérico-préaticas

- Freitas, A. Teixeira de Freitas; "Teoria de Estruturas I", AEIST, 1986.

- Ghali, A.; Neville, A.M.; "Structural Analysis- A Unified Classical and Matrix Approach"”, Ed. Chapman and Hall,1978
- Castanheta, Mario C.N.; "Critérios Gerais de Verificagdo de Seguranca”

- Gulvanessian,Jean-Armand Calgaro,Milan Holicky; "Designer's guide to EN 1990 / Eurocode: basis of structural design"; Thomas Telford,
1990

- "Backgound documentaction, Eurocode 1 (ENV 1991), Part 1: Basis of design", n® 94 ECCS,

March 1996.

- Gulvanessian, H.; Holicky. M; "Designer's handbook to Eurocode 1: Basis of design”, TomasTelford, 1996
- NP EN 1990, 2009 ? Eurocdédigo 0 ? Bases para o projecto de estruturas.

- NP EN 1991, 2009 ? Eurocddigo 1 ? Accbes em estruturas (partes 1-1, 1-3 e 1-4)

- NP EN 1998, 2010 ? Eurocdédigo 8 ? Projecto de estruturas para resisténcia aos sismos
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Academic Year

2018-19

Course unit

STRUCTURAL ANALYSIS I

Courses

CIVIL ENGINEERING (1st Cycle)

Faculty / School

Instituto Superior de Engenharia

Main Scientific Area

ESTRUTURAS

Acronym

Language of instruction

Portuguese-PT

Teaching/Learning modality

Presential

Coordinating teacher

Vitor Manuel Lopes de Brito Saraiva Barreto

Teaching staff Type Classes Hours (*)
Vitor Manuel Lopes de Brito Saraiva Barreto PL; T T1; T2; PL2 60T; 30PL
Ana Sofia da Silva Carreira OT; PL PL1; OT1 30PL; 7.50T
* For classes taught jointly, it is only accounted the workload of one.
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Contact hours
T TP PL TC S E oT (@] Total
30 Ilo |[30 o 1o [0 7.5 [0 | [240

T - Theoretical; TP - Theoretical and practical ; PL - Practical and laboratorial; TC - Field Work; S - Seminar; E - Training; OT - Tutorial; O - Other

Pre-requisites

no pre-requisites

Prior knowledge and skills

Statics, Strength of Materials | and Il, and Structural Analysis I.

The students intended learning outcomes (knowledge, skills and competences)

The first aim of this subject is to approach the stiffness method using a direct formulation and an automatic formulation. It is explored the
structural stiffness concept in quantifying the nodal displacements and the internal forces in plane structures (frames and grills). For that
one's draw the independent deformation structural modes which facilitates the interpretation of structural behavior. The inertia method
illustrate, in a simple way, the horizontal forces distribution over three-dimensional structures. The second aim of this subject is to Introduce
the reliability and structural safety concepts, giving to the pupils the ability to interpret and use of Eurocodes in the quantifying and combining
permanent and variable actions as overloads, snow and wind.

Syllabus

1. Stiffness Method Approach. Direct and automatic formulations. Degree of kinematic indeterminacy. Finite element bar. Independent
deformation modes. Stiffness matrix. Span and nodal forces vector. Elementary and global degrees of freedom. Coordinate and Boolean
transformation matrices. Global matrix and vector assembling process. Boundary conditions. Re-allocation of the displacements. Final
displacements, internal forces as and reactions.

2. Simplified methods
2.1-Distribution of internal forces trough structures caused by vertical and horizontal loads.
2.2-Moment of Inertia method .
3. Structural Reliability. Partial Factor Method. Actions
3.1- General principles for the limit state design -Eurocode 0
3.2- General Actions for Buildings - Eurocode 1 - Part 1
3.3 - Snow Loads - Eurocode 1 - Part 2
3.4 - Wind Actions - Eurocode 1 - Part 3
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Teaching methodologies (including evaluation)

The theoretical lectures are expositive using PowerPoint presentations and / or acetates, and examples on the board. In the practical lectures
the teacher solves some exercises clarifying the theoretical subjects and encourages the students to solve other problems. In the tutoring
classes there are clarified home work exercises and are guive guindance to solve another ones in the classroom.There is also Practice
Books of the Course with solved exercises, others unsolved with solutions, and others from ancient exams.

Two tests will be conducted throughout the class period, whose minimum individual classification is 7.5 values. To obtain the approval in the
course is necessary an average rating in those two tests equal to or greater than 9.5 (in a scale of 20). The student can also get approval if
exams or Regular Season Examination, if the note not less than 9.5. For scores above 16 values will be defended in an oral exam.

Main Bibliography

- Teacher notes and theoretical lessons slides

- Workbook for practical classes

- Freitas, A. Teixeira de Freitas; "Teoria de Estruturas |", AEIST, 1986.

- Ghali, A.; Neville, A.M.; "Structural Analysis- A Unified Classical and Matrix Approach”, Ed. Chapman and Hall,1978.
- Castanheta, Mario C.N.; "Critérios Gerais de Verificacdo de Seguranca”

- Gulvanessian,Jean-Armand Calgaro,Milan Holicky; "Designer's guide to EN 1990 / Eurocode: basis of structural design"; Thomas Telford,
1990

- "Backgound documentaction, Eurocode 1 (ENV 1991), Part 1: Basis of design", n® 94 ECCS,

March 1996.

- Gulvanessian, H.; Holicky. M; "Designer's handbook to Eurocode 1: Basis of design”, TomasTelford, 1996
- NP EN 1990, 2009 ? Eurocdédigo 0 ? Bases para o projecto de estruturas.

- NP EN 1991, 2009 ? Eurocdédigo 1 ? Ac¢bes em estruturas (partes 1-1, 1-3 e 1-4)

- NP EN 1998, 2010 ? Eurocddigo 8 ? Projecto de estruturas para resisténcia aos sismos
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