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Course  Civil Engineering Academic year 2021/2022 

Subject Strength Materials II ECTS 5,5 

Type of course Compulsory 

Year 2nd Semester 1st Sem Student Workload: 

Professor José Carlos Costa de Almeida Total 154 Contact 75 

Area Coordinator José Carlos Costa de Almeida  

 

1. LEARNING OBJECTIVES 

Determination of stresses and strains anywhere in bars subjected to different types of efforts. 
Study and design of compressed elements subjected to elastic instability. 

 
2. PROGRAMME 

1. Shear effort 

1.1. Generalities; 

1.2. Slip effort; 

1.3. Tangential stresses due to shear; 

1.4. Rectangular, symmetrical, open-walled and thin walled closed symmetric sections; 

1.5. Shear centre. 

2. Deformations in bending 

2.1. Deformations due to the flexural efforts; 

2.2. Method the integration of the elastic line; 

2.3. Mohr theorems. 

3. Statically indeterminate structures in flexion 

3.1. Introduction; 

3.2. Two moments theorem; 

3.3. Three moments theorem 

4. Torsional moment 

4.1. Introduction; 

4.2. Outline circular and thin-walled closed sections. 
4.3. General case 
4.4. Hydrodynamic analogy; 
4.5. Membrane analogy; 
4.6. Rectangular  
4.7. Thin-walled open sections. 
4.8. Rational sections in torsion 

5. Analysis of instability phenomena 
5.1. Introduction; 
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5.2. Instability in axial compression 
5.3. The Euler problem;  
5.4. Different support conditions of the Euler problem; 
5.5. Rational form for the compressed elements; 
5.6. Instability in composed flexion; 
5.7. Safety verification. 

 
3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

The established syllabus allows students to develop skills in understanding the behavior of 
components subjected to different kinds of efforts. The various chapters presented allow the 
student to acquire the basis for the design and understanding of the functioning of structures. 
 

4. MAIN BIBLIOGRAPHY  

[1] Silva V.D. “Mecânica e Resistência dos Materiais” Zuari, 2004; 
[2] Beer F.P. “Resistência dos Materiais - Mecânica dos Materiais“, 4ª Ed., Mcgraw-Hill 
higher education, 2009; 
[3] Nash W. ”Resistência de Materiais”, McGraw-Hill, 4ª Ed., Amadora, 2001. 
 

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 
acquire the knowledge necessary for their practical application. It will be offered practical 
work for students to apply and develop the taught techniques. The proposed work will be 
subject to discussion and questions clarified in practical classes. 
The evaluation of this course will be continuous throughout the semester through the 
practical work realization. 
 
The evaluation of UC will be continuous through the practical work throughout the semester. 
This evaluation will be completed by the end of the semester with a written exam that covers 
the theoretical and practical aspects of the taught issues. The final grade results from the 
weighted sum of partial assessments. The weight of the assessment in relation to work is 
20% and the remaining 80% related to assessment by written examination. To achieve 
approval in the course the student should have a rating not less than 8.0 values in the written 
examination. 
 
 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

The adopted teaching methodology of the course has a special focus on the concept of 
learning by doing. This methodology allows the student to apply the theoretical concepts 
taught in eminently practical exercises. The practical work allows students to apply, 
gradually, all the taught concepts. 
 

7. ATTENDANCE 

Students only have access to the final frequency when they have an attendance of not less 
than 80% of lectured classes. 
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8. CONTACTS AND OFFICE HOURS 

Contacts: 

 

Office hours: 

 

 

9. OTHERS 

Date: Clique aqui para introduzir uma data. 

 

 

Area Coordinator 

 

Professor name 

 


