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3.1LEARNING OUTCOMES

- Understanding of the fundamental aspects of structural analysis through the methodologies studied.

- Identify the variables and limitations involved in the design of industrial structures and constructions.

4. OBJECTIVES

Acquisition of basic intellectual and conceptual training to apply mechanical, mathematical and normative models in order to determine
stresses, strains and deformations in structural elements, familiarisation with the use of computational methods for this purpose.

Develop basic practical knowledge of industrial facilities, construction machinery and auxiliary equipment
used in industrial construction, as well as knowledge of the different construction methods and procedures employed.
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6. COURSE ORGANIZATION

1 COURSE SUMMARY. The complexity

of 100 years of thinking. The simplicity of

force, tension, deformation and

movement. Unity of the construction process.

Structure of the tensional plexus and the deformational plexus.
Sketches of the arch and the deformed structure.

Action, reaction and supports. Isostatism and

hyperstaticism. Types of stresses, modules and

mechanical characteristics. Stress and motion formulas

as integrators of the process. Method of forces. The tensional plexus
as pressure. The pressure line and supports. The

pressure line and the structure. The resulting mechanism of
connecting rods and tie rods. The arrow as

integration of the process. Method of movements.

The deformation plexus is movement.

Deformation and degree of freedom. Beam equation

and approximate deformation as a great invention of the

20th century. Displacements, rotations and deformations.
Point deformations and stresses as

integrating factors of the process. STRUCTURES OF
STRUCTURES: Flat structures of

straight and curved bars. Static and

hyperstatic structures. Arches and trusses. Determination of the
laws of stress. Determination of

displacements and deformations.

2 BEAMS.

Introduction and review of the concept of bending stiffness.
Fundamental equation of elasticity.

Introduction to matrix calculation of structures.

Torsional stiffness. Transmission coefficient.

Distribution coefficients. Elementary stiffness matrix

of a beam-type element. Systematic matrix calculation

of beam-type elements. Solution of hyperstatic beams.
Determination of stress laws.

Determination of displacement laws.

3 RETICULAR STRUCTURES.

Structures and mechanisms. Degree of translationality.

Degree of hyperstaticity. Critical structures. Calculation of
intranslational structures. Fundamental state and parametric state.
Calculation of transnational structures. Determination of stress laws.
Determination of displacement laws. Introduction to
instrumentation and structural monitoring of lattice structures. Introduction to the
structural instrumentation and monitoring of

reticular structures. Introduction to the resolution

of reticular structures with a commercial

structural calculation programme.

4 TRUSSES.

Introduction and review of the concept of axial stiffness.
Elementary stiffness matrix of a bar-type element.
Introduction to matrix calculation of bar structures.
Calculation of isostatic trusses, calculation of
hyperstatic trusses. Determination of the

stresses in the elements of a truss.

Determination of elongations and

displacements. Analogy of connecting rods and tie rods in
the resolution of beams. Introduction to

structural instrumentation and monitoring of

trusses. Introduction to the resolution of trusses

with a commercial structural calculation programme.
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5 DYNAMIC CALCULATION. Introduction and review of

the basic concepts of dynamic calculation. Natural modes and
frequencies of a structure. Matrix approach. Determination of the
dynamic response. Spanish regulations.

6 INDUSTRIAL CONSTRUCTION: Soil and

foundations: Mechanical introduction to soils,

soil identification, soil types,

grain size curves, volumetric and

gravimetric relationships, soil structure and consistency,
classification systems, geotechnical studies and
reports, types of foundations, deep foundations, execution of in situ and prefabricated piles, execution of diaphragm walls, soil
improvement techniques.

deep foundations, execution of in situ

and prefabricated piles, execution of diaphragm walls,
soil improvement techniques.

7 Earthworks and earthmoving machinery: characteristics
of soil from the point of view of earthworks,

estimates of work volumes, the

mass diagram, phases of earthworks,

earthmoving machinery, automated work

with earthmoving machinery,

machinery selection criteria, calculation

of hourly production.

8 Manufacture, transport and installation of

concrete: basic principles of concrete,

EHE-08 regulations, properties in fresh and hardened states,
types and nomenclature, curing of

concrete, formwork, manufacture of concrete on

site and in plants, intermittent and continuous transport

of concrete on site, finishing and installation.

9 Prefabrication and assembly of prefabricated elements in
construction: introduction to prefabrication in

construction, prefabricated production plants,

types of prefabricated elements, characteristics of the assembly of
prefabricated elements, calculation of assembly diagrams,

cranes and the assembly of prefabricated elements, classification and
selection of cranes, mobile cranes and tower cranes,

work organisation, cables and accessories,

safety measures.

10 Integrated construction project management:

planning, the construction project life cycle,

tasks in the life cycle phases, planning methods,

types of organisational structures for industrial

construction projects, job profiles and resources for the project manager,
pre-construction engineering, technical and material resources.

Project management:

7. ASSESSMENT METHODS AND CRITERIA

Assessment will be based on two written tests: a mid- Written exam No Yes 45,00
term test halfway through the

semester and a final test.

The mark for the Structures block relating to the written
tests will be the average of the

marks obtained for this block in the two tests.

The St
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Assessment will be carried out by means of two written | Written exam No Yes 50,00
tests: a mid-term test halfway through the term and a
final test.

The mark for the Structures block relating to the written
tests will be the average of the marks obtained for this
block in the two te

For the extraordinary exam session, the Structures Work No Yes 5,00
practical grade will be retained. This grade will not be
retained for subsequent courses.

The course consists of two blocks (‘Structures’, topics 1to 5, and ‘Industrial Constructions’, topics 6 to 10) which are assessed separately.
Assessment will be by means of two written tests: a mid-term test halfway through the semester and a final test at the end of the
semester.

Final Exam. Both exams wiill include content from the two blocks, ‘Structures’ and ‘Industrial Construction,’

which will constitute half of each exam.

The grade for the Structures block for the written exams will be the average of the grades obtained for that

block in the two exams. The mark for the Industrial Construction block relating to the written tests will be the average

of the marks obtained for that block in the two tests.

In the final mark for the “Structures” block, the written tests will account for 90% and the practical tests for the remaining 10%,

so that this block constitutes 50% of the mark.

The final mark for the “Industrial Construction” block will correspond to the average of the two written tests, such that

this block constitutes 50% of the mark.

The minimum mark in each of the blocks: “Structures” and “Industrial Construction” will be 5 (five).

The “Structures” or “Industrial Construction” blocks may be deferred until the extraordinary exam session, but they may not be

kept for subsequent courses. Practical marks for “Structures” will not be kept for subsequent courses either.

NOTE: GIVEN THE UNCERTAIN CURRENT HEALTH SITUATION, IN THE EVENT THAT THE HEALTH AUTHORITIES AND

DO NOT ALLOW ANY ASSESSMENT ACTIVITIES TO BE CARRIED OUT IN PERSON IN THE CLASSROOM, A DISTANCE ASSESSMENT METHOD
WILL BE ADOPTED

USING TELEMATIC MEANS.

Part-time students must take the two written tests corresponding to each block, “Structures” and “Industrial Constructions”. The
minimum grade for the written tests is 5.

In the Structures block, students must hand in their practical workbook on the day of the final exam. The weighting of the block grade will
be the same as for full-time students.
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