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Course  Civil Engineering Academic year 2021/22 

Subject Structures ECTS 6,5 

Type of course Compulsory 

Year 2.º Semester 1st Sem Student Workload: 

Professor(s) Expert Carlos Aquino Monteiro Total 182 Contact 75 

area disciplinary 

Coordinator 

Ph.D. José Carlos Almeida 

 

 

1. LEARNING OBJECTIVES 

The student will acquire knowlwedge and skills in: 

- Study of the principles of the behavior of isostatic stuctures; 

- Determination of deformations and deformed in isostatic structures; 

- Increasing knowledge about the behavior of statically indeterminate structures in 

linear behavior; 

- Determination of efforts in statically indeterminate structures using the 

displacement method and the method of forces; 

- Determination of the influence line structures; 

- Introduction to automatic calculation. 

 

2. PROGRAMME 

A. Deformations in isostatic structures 

i. Basic concepts; 

ii. External forces work; 

iii. Clapeyron’s theorem; 

iv. Virtual work principle; 

v. Potential energy; 

vi. Reciprocity of work and displacements theorems; 

vii. Displacements general expression; 

viii. Bonfim Barreiros method; 

ix. Equivalent load concept. 
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B. Isostatic deformed structures 

i. Sign conventions 

ii. Kinematic and static methods 

iii. Static-kinematic duality 

iv. Calculation of deformations in a section. 

C. Influence lines 

i. Influence line definition; 

ii. Load trains 

iii. Influence lines; indirect, composed or derived; 

iv. Analytical definition of influence lines. 

D.  Methods of solving statically indeterminate structures 

i. Structures symmetry; 

ii. Force method; 

iii. The displacement method; 

E.  Automatic calculation of structures 

 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

The set syllabus allows to develop the skills that students to acquire, as it gives them the 

tools and techniques that allow students to understand the behaviour of structures. It is 

intended that students obtain knowledge to develop particular skills in isostatic and 

indeterminate structures in determining deformed shapes and reactions. 

 

4. MAIN BIBLIOGRAPHY  

Victor Dias da Silva (2004). Mecânica e Resistência dos Materiais, Zuari, 
ISBN:9789729815515 

Gahli A., Neville A.M e Brown T.G. (2003). Structural Analysis: a unified classical and 
matrix approach, Taylor & Francis, ISBN – 0415280923. 

Utku S., Norris, C.H., Wilbur J.B. (1991). Elementary Structural Analysis, McGraw-Hill, 
ISBN 0-07-065933-8 

 

 



 

SUBJECT DESCRIPTION 

 
 
 
 

MODELO 
PED.013.01 

 

P á g i n a  | 3 

 

5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

The teaching methodology will allow the student to be center of the learning. It will be 

taught all the concepts and techniques in a theoretical way, supported by case studies, which 

will allow the acquisition of the necessary knowledge for their practical application. It will be 

offered practical work for students to apply and develop the taught techniques. 

The evaluation of this course will be continuous by performing practical work mainly in 

formative nature for the acquisition and consolidation of the knowledge. This evaluation will 

be completed two frequencies at the end of the semester with a written exam that covers the 

theoretical and practical aspects of the issues taught. The weight of the assessment in 

relation to practical work is 20% and the remaining 80% related to assessment by written 

examination. The weight rating of the resource exam is 100%.  

If a student only get a positive evaluation of the moments of continuous assessment 

(1st or 2nd Freq) can go to only respond to the examination of the matter (1st or 2nd Freq) 

that did not get a positive result. 

 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

The adopted teaching methodology, in the course, has a special focus on the concept of 

learning by doing. This methodology allows the student to apply the concepts taught in the 

classes with character eminently practical exercises in theoretical-practical. The practical 

work allows the students to apply, gradually, all the taught concepts. 

 

7. ATTENDANCE 

Mandatory attendance at 80% of classes. 
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