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Design and Construction of Public Works (250239)

General Information

School ETSECCPB

Departments Departament d'Enginyeria Civil i Ambiental (DECA)

Credits 4.5 ECTS

Programs GRAU EN ENGINYERIA D'OBRES PÚBLIQUES (pla 2010)

Course 2023/24

Main teaching language at each group

Group 10Q2 Spanish (Q2)

Faculty

Responsible Faculty: Margarita Martínez Díaz
Faculty: Álvaro Garola Crespo, Carles Labraña De Miguel, Margarita Martínez Díaz

Objectives of Education

Students will learn the methodology for carrying out an engineering project. They will learn to analyse safety 
and health problems in construction projects, and also to apply environmental impact analysis and 
assessment methodologies.

Upon completion of the course, students will have acquired the ability to: 1. Carry out an alternatives study. 
2. Formally design a construction engineering infrastructure project. 3. Conduct a comprehensive project 
management analysis.

Engineering project documents; Elements of engineering projects such as environmental impact, economic 
studies and alternatives studies; Formal design and comprehensive project management; Different types of 
projects by type of infrastructure (urban development, highways, hydraulic works, services, buildings, etc.)

That the student acquires knowledge about the different phases of the engineering projects, of the aspects 
that must be taken into account in each one and of the methodologies used. 

That the student acquires the ability to evaluate the impacts of an engineering project during all phases and 
from a holistic point of view (eg environmental, social, economic impact, etc.). 

That the student knows basic aspects of the engineering projects related to the bidding, the planning, the 
management, the security and the health, the quality control or the environmental impact

 At the end of the course the student will have acquired the capacity of : 
1. Carry out a study of alternatives, prior to adopting the solution to be designed. 
2. Know how to formally propose an engineering project. 
3. Know how to propose proposals for a tender. 
4. Carry out a comprehensive management analysis of a project. 5. Do cost / benefit and cost / efficiency 
analysis of a project 
Knowledge of the documents that make up a project in engineering. Knowledge of project elements such as 
environmental impact, social impact, economic studies, alternative studies. Knowledge of formal design and 
comprehensive project management. Knowledge of the different types of projects Ability to plan, organize 
and manage projects. Incorporation of techniques for integrated project management, so that the entire 
useful life of the infrastructure is taken into account. Project financing. Profitability analysis. Risk analysis. 
Tender and works contract. Health and security. Quality control.
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Competencies

Especific

Fundamental knowledge of the electrical power system: energy generation and the transport and 
distribution network, and the types of lines and conductors. Knowledge of the low and high voltage 
regulations
Ability to apply environmental impact study and assessment methodologies.
Knowledge of construction procedures, construction machinery and the techniques for organising, 
measuring and valuing works.
Ability to analyse health and safety issues in construction works
Ability to use the appropriate construction procedures, construction machinery and planning techniques in 
carrying out works
Knowledge and understanding of the functioning of ecosystems and environmental factors

Transversal

ENTREPRENEURSHIP AND INNOVATION - Level 3. Using knowledge and strategic skills to set up and 
manage projects. Applying systemic solutions to complex problems. Devising and managing innovation in 
organizations.
SUSTAINABILITY AND SOCIAL COMMITMENT - Level 3. Taking social, economic and environmental 
factors into account in the application of solutions. Undertaking projects that tie in with human development 
and sustainability.
EFFICIENT ORAL AND WRITTEN COMMUNICATION - Level 3. Communicating clearly and efficiently in 
oral and written presentations. Adapting to audiences and communication aims by using suitable strategies 
and means.
THIRD LANGUAGE. Learning a third language, preferably English, to a degree of oral and written fluency 
that fits in with the future needs of the graduates of each course.

Generic

Students will learn to identify, formulate and solve a range of engineering problems. They will be expected 
to show initiative in interpreting and solving specific civil engineering problems and to demonstrate creativity 
and decision-making skills. Finally, students will develop creative and systematic strategies for analysing 
and solving problems.
Students will learn to identify and model complex systems and to identify the most suitable methods and 
tools for defining and solving the associated equations. They will acquire the knowledge and skills to 
perform qualitative analyses and approximations, estimate the uncertainty of results, formulate hypotheses 
and define experimental methods through which to validate them, establish compromises, identify principal 
components and prioritise their work. More generally, students will develop their capacity for critical thought.
Students will learn to plan, design, manage and maintain systems suitable for use in civil engineering. They 
will develop a systematic approach to the complete life-cycle of a civil engineering infrastructure, system or 
service, which includes drafting and finalising project plans, identifying the basic materials and technologies 
required, making decisions, managing the different project activities, performing measurements, calculations 
and assessments, ensuring compliance with specifications, regulations and compulsory standards, 
evaluating the social and environmental impact of the processes and techniques used, and conducting 
economic analyses of human and material resources.
Students will learn to identify market requirements and opportunities and to compile information from which 
to determine the ideal specifications of a new product, process or service. They will acquire the skills to 
prepare a basic business plan, define a new product, process or service, and plan and implement the 
different phases in the design process.
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Total hours of student work

Hours Percentage

Supervised Learning Large group 18.0 h 36.36 %

Medium group 18.0 h 36.36 %

Laboratory classes 9.0 h 18.18 %

Guided Activities 4.5 h 9.09 %

Self Study 63.0 h

Contents

Topic 0 - Introductory session to the subject

Presentation of the subject: objectives, teaching methodology, evaluation methodology, syllabus. 

Presentation of the project that will serve as a guide for the different topics and activities.

Specific Objectives

To make known to the student the organization and the contents of the subject. 

Motivate the student by linking the subject to a real and meaningful project.

Topic 1 - Introduction to projects: types and key aspects

Description of the different types of projects in which a civil engineer can participate. 

Key aspects of any project: safety and health, environmental impact and quality control. Regulations and 
methodologies.
Group activity - Key aspects of engineering projects

Specific Objectives

Knowledge of the different types of projects and the fundamental aspects that are common to them all.

Topic 2 - Documents to be prepared during the design process

Phases of the engineering project and regulatory documents to be developed in each
Group activity - Analysis of documents integrated in the project process

Specific Objectives

Learning the steps to take before, during and after the implementation of an engineering project. Ability to 
distinguish and prepare the necessary documents in each case.

Item 3 - Study of alternatives using multicriteria analysis methods.

Objectives of multicriteria analysis. Choice and weighting of criteria. Weighted averages method, Press 
method, Electre method.
Exercises
Group activity - Analysis of alternatives by multicriteria methods

Specific Objectives

Learn the importance of multicriteria analysis and the objective choice of an alternative in an engineering 
project. Learning specific methodologies.
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Item 4 - Analysis of project profitability

Principles and objectives of project profitability analysis. Indices and methodologies used: differences
Fundamentals, indices and methodology for the elaboration of the cost-benefit analysis of an engineering 
project
Exercises
Group activity - Profitability analysis

Specific Objectives

That the student knows how to assess the degree of profitability of an engineering project
Learn the usefulness of cost-benefit analysis and limits. Learn how to make this analysis.

Item 5 - Comprehensive project management

Concept of integral management. Objectives, agents and classical methodologies.
Current techniques for comprehensive project management. New business philosophy. Management 
support tools
Group activity - Project management

Specific Objectives

Learn to manage a project efficiently and in an integrated way
Know and be able to use the newest techniques for project management

Item 6 - Project financing

Basic concepts. Modalities and cases.
Exercises
Group activity - Project financing

Specific Objectives

Learning about the different modalities of financing an engineering project and its adequacy according to the 
case.

Item 7 - The risk in engineering projects.

Risk concepts. Indices and methodologies for measuring it. Strategies
Exercises
Group activity - The risk in engineering projects

Specific Objectives

Identification of the risk associated with an engineering project. Ability to assess it

Item 8 - The bidding process

Agents involved in the bidding process. Regulations in the case of Public Works. Documentation. Strategy
Exercises
Group activity - Bidding for projects

Specific Objectives

Learn how to prepare a tender for an engineering project

Item 9 - Innovation and entrepreneurship

Concept of innovation. Useful tools. Entrepreneurship concept. Factors to consider. Cases.
Group activity - Innovation and entrepreneurship

Specific Objectives
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Bringing the student closer to the world of engineering entrepreneurship

Evaluation tests

Activities

Final presentation of the course

The students of each group will present the summary of the activities developed during the subject in the 
frame of the project chosen by the course

Dedication

2h

Holistic analysis of projects

Dedication

2h 30m

Teaching Methodology

The whole syllabus of the subject will be explained and worked on a specific project that will be presented 
on the first day of class. 

The subject consists of 4 hours of face-to-face classes in the classroom per week, on two different days. 
Two hours are in a large group and will be devoted to theoretical explanations by the professor and the 
deepening of the topics with examples or exercises. The other 2 hours are in medium group and during 
them the students will work in small groups on activities proposed by the professors and that are linked to 
topics already seen in the classes in large group and that will have as a guiding thread the project chosen 
for the course. It seeks to consolidate the general and specific objectives, while motivating students by 
bringing them closer to a real case. 

Professors will provide students with specific support material on each topic and additional material related 
to the activities to be done. In addition, students will be able to consult the bibliography indicated in the 
teaching guide if they need to complete this material. 

If feasible, a relevant lecturer will be invited to tell students some interesting experiences. Depending on 
who the guest is, this session could be taught in a language other than the subject. In any case, work will be 
done so that no student has comprehension problems.

Although most of the sessions will be given in the language indicated, sessions supported by other 
occasional guest experts may be held in other languages.

Grading Rules

(*) The evaluation calendar and grading rules will be approved before the start of the course.

The evaluation will be eminently continued. 

Professors will propose four activities and deliveries to students during the course, for a total value of 4 
points out of 10. These activities will be worked in small groups, but the deliveries will be individual, as each 
student in the group will work on a variant of same activity. Therefore, the grades will be individual.

In addition, at the end of the course, a session will be established for each group to present all the activities 
carried out in the context of the project worked on. In this case, the mark will be group and will go up to 2 
points. 

Finally, at the end of the semester the students will have to do an evaluation test worth 4 points. In this test, 
theoretical questions and exercises associated with the learning objectives of the subject will be proposed.
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Test Rules

Students who have not made the corresponding deliveries of each proposed internship will not be able to 
take the assessment test.

Students who fail the ordinary assessment who have regularly taken the assessment tests of the suspended 
subject will have the option of taking a re-assessment test in the period set in the academic calendar. 
Students who have already passed it or students who have qualified as not presented will not be able to 
take the re-assessment test for a subject. Neither do students who have not made the corresponding 
deliveries of each proposed internship. The maximum grade in the case of taking the re-assessment exam 
will be five (5.0). The non-attendance of a student summoned to the re-evaluation test, held in the set period 
may not lead to the performance of another test with a later date. Extraordinary assessments will be carried 
out for those students who, due to accredited force majeure, have not been able to take any of the 
continuous assessment tests. These tests must be authorized by the corresponding head of studies, at the 
request of the teacher responsible for the subject, and will be carried out within the corresponding teaching 
period. 

If a student copies the assessment test or the re-assessment test, he / she will fail the subject without the 
possibility of recovery. The head of studies will also be informed

Office Hours

One hour at the end of each class. Ideally, with the prior agreement of the professor. Also almost 
continuously by email or through the Athena forum
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