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1. IDENTIFYING DATA

Degree First Degree in Civil Engineering Type and Year Compulsory. Year 2

Faculty School of civil Engineering

Discipline ANALYSIS AND TECHNOLOGY OF STRUCTURES
Obligatory Subjects

Course unit title and
code

5342 - Strength of Materials

Number of ECTS
credits allocated

6 Term Semester based (1)

Knowledge Field Architecture, construction, building and urban planning, civil engineering

Web

Language of
instruction

English English Friendly No Mode of delivery Face-to-face

Department DPTO. INGENIERIA ESTRUCTURAL Y MECANICA

Name of lecturer ALVARO GAUTE ALONSO

E-mail alvaro.gaute@unican.es

Office E.T.S. de Ingenieros de Caminos, Canales y Puertos. Planta: + 2. DESPACHO DE PROFESORES (2043)

Other lecturers RAFAEL DIEZ ALMAGRO

4. OBJECTIVES

1. Introduction to the fundamentals of Strength of Materials: Deformable solid bodies, elastic behaviour, linear normal stress and strain,
shear stress and shear strain, stress-resultants and deformations.
2. Definition of basic stress-resultants on structural sections: Axial and shear forces, bending moments and twist moments. Stress-
resultants diagrams. Stress analysis.
3. Analysis of strains and deformations on basic 1-D structural elements: Bars subjected to axial forces, bendig of beams and torsión of
bars with a circular or hollow section. Introduction to the study of statically indeterminate elements. Introduction to the energy methods
of structural analysis.
4. Study of stress states under combined actions. Introduction to the structural behaviour of more advanced elements: Composite
sections, curved elements and arcs, cantilevers and balcony beams, elementary non-translational plane frames.

6. SUBJECT PROGRAM
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CONTENTS

1 TENSILE, COMPRESSIVE AND SHEAR STRESSES
1.1. Normal stress and normal (linear) strain.
1.2. Mechanical properties of materials.
1.3. Linear elasticity, Hooke´s law and Poisson´s coefficient.
1.4. Shear stress and shear (angular) strain.

2 MEMBERS AXIALLY LOADED
2.1. Elongations in members axially loaded.
2.2. Elongations in non-uniform bars.
2.3. Statically indeterminate elements.
2.4. Thermal effects, manufacturing and constructions deformations.

3 TORSION
3.1. Torsional deformations of bars with circular section.
3.2. Non-uniform torsion.
3.3. Stresses and strains under pure shear actions.
3.4. Relantionship between elastic modulus (E) and shear modulus (G).
3.5. Statically indeterminate torsion.
3.6. Torsional behaviour of bars with thin-hollow section.

4 BENDING MOMENT AND SHEAR FORCE
4.1. Types of beams, loads and reactions.
4.2. Bending moments and shear forces.
4.3. Relationships between loads, bending moments and shear forces.
4.4. Bending-moment and shear-force diagrams.

5 STRESSES ON BEAMS. BASIC CONCEPTS
5.1. Uniform and non-uniform bending.
5.2. Concept of curvature of a beam.
5.3. Longitudinal deformations on beams.
5.4. Normal stresses.
5.5. Design of beams under flexural actions.
5.6. Non-prismatic beams.
5.7. Shear stresses on beams with rectangular section.
5.8. Shear stresses on beams with double T or symmetric hollow sections.

6 STRESSES ON BEAMS: ADVANCED CONCEPTS
6.1. Composite beams and stress flow.
6.2. Analysis of composite beams: Transformed section method.
6.3. Sections with double symmetry under inclined loads.
6.4. Non-symmetric sections under flexural effects.
6.5. Concept of torsion centre.
6.6. Shear stresses on open thin-hollow sections.

7 DEFORMATIONS ON BEAMS
7.1. Differential equation of the beam under flexural behaviour.
7.2. Calculation of deflections by direct integration.
7.3. Superposition method.
7.4. Möhr theorems.
7.5. Non-prismatic beams.

8 STATICALLY INDETERMINATE BEAMS
8.1. Types of statically indeterminate beams.
8.2. Methods of analysis.
8.3. Thermal effects.

9 ENERGY METHODS
9.1. Strain energy under axial effects.
9.2. Strain energy due to torsional actions.
9.3. Strain energy produced by flexural effects.
9.4. Castigliano´s theorem.
9.5. Unit force theorem.

7. ASSESSMENT METHODS AND CRITERIA
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Description Type Final Eval. Reassessme
nt

%

Practical tasks assigned during class Work No Yes 20,00

It will be carried out upon completion of the first part of
the course.
The exam will consist of practical or theoretical-
practical exercises.
It may be retaken, along with other recoverable
activities, during the extraordinary session established
by the

Written exam No Yes 40,00

It will take place on the date established in the official
exam schedule.
The exam will consist of practical or theoretical-
practical exercises.
It may be retaken, along with other recoverable
activities, during the extraordinary session established
by th

Written exam No Yes 40,00

TOTAL 100,00

Observations

Attendance at each examination is conditional upon the submission of the coursework assignments established at the beginning of the
academic year.
In accordance with the resolutions adopted at the ordinary meeting of the School Board held on 10 June 2010, the following provisions
apply to assessment activities that are eligible for resit:
As a general rule, and unless otherwise specified in this course guide, students may only resit those assessment activities that they have
failed, i.e., those in which they have obtained a mark lower than five out of ten (5.0/10).
As a general rule, and unless otherwise specified in this course guide, the assessment procedure used during the resit period shall be the
same as that of the original assessment activity.
Grading System
In accordance with Royal Decree 1125/2003, which regulates the European Credit Transfer and Accumulation System (ECTS) and the
grading system for official university qualifications in Spain, student performance in each subject shall be assessed using the following
numerical scale from 0 to 10, expressed to one decimal place, with the corresponding qualitative grade:
Numerical Grade Qualitative Grade
0.0 – 4.9 Fail (SS)
5.0 – 6.9 Pass (AP)
7.0 – 8.9 Good (NT)
9.0 – 10.0Excellent (SB)
Only under duly justified circumstances (e.g., public health restrictions or other exceptional situations) may assessment activities be
conducted remotely, subject to prior authorisation by the School Management.

Observations for part-time students

Students enrolled on a part-time basis may take a comprehensive final examination covering the entire course. The same requirements
and assessment criteria applicable to all other students sitting the final examination shall apply.
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