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Abstract.

We are going to present a project that we have developed in our university in the Civil
Engineering degree in which we integrate mathematics and engineering to contribute to
sustainability. The main purpose of this project has been to incorporate sustainability into the
curriculum of the aforementioned degree and in Final Degree Projects.

The transport and supply infrastructure aimed at civil engineering has a major impact
on the environment and climate change, and their proper planning and design can contribute
significantly to the fight against climate change and the challenge of a more sustainable
society. For this, two different approaches have been analysed and proposed.

On the one hand, mathematical modeling has been used in real processes, addressing
different decision-making techniques and enabling process efficiency. Using problems and
projects-based learning methodologies, genetic algorithms (GA) have been applied in the
calculation of optimal routes, contributing to fuel savings and generating less environmental
pollution.

On the other hand, the design of transport infrastructures is proposed to access the
Biscay Campus (Leioa) by bicycle and electric scooter, which can contribute significantly to
the sustainability of the university itself. In this way, three new cycle routes have been
designed, which start from the three municipalities that send the most students to the Biscay
campus, and run along roads with low speed, minimum slope and necessary width. Besides
this, a specific lane for electric scooters has been designed that starts at the Leioa metro station
and ends at the Leioa campus itself.

With the design of these new infrastructures, it is intended to work on sustainability in
the Civil Engineering degree through Final Degree Projects that design sustainable
infrastructures and contribute, in turn, to the sustainability of our university and society.
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COMBINAREA MATEMATICII SI INGINERIEI
PENTRU A CONTRIBUI LA MOBILITATEA DURABILA
Abstract.

Urmeaza sa va prezentdm un proiect pe care l-am dezvoltat in universitatea noastra la
specialitatea de Inginerie Civila, in care integram matematica si ingineria pentru a contribui
la sustenabilitate. Scopul principal al acestui proiect a fost acela de a Incorpora
sustenabilitatea in curriculumul diplomei mentionate mai sus si in proiectele finale de
diploma.

Infrastructura de transport si aprovizionare, care vizeaza inginerie civild are un impact
major asupra mediului si schimbarilor climatice, iar planificarea si proiectarea lor adecvata
pot contribui semnificativ la lupta impotriva schimbarilor climatice si la provocarea unei
societdti mai durabile. Pentru aceasta, au fost analizate si propuse doud abordari diferite.

Pe de o parte, modelarea matematica a fost utilizata in procese reale, abordand diferite
tehnici de luare a deciziilor si permitand eficienta procesului. Folosind metodologii de
invatare bazate pe probleme si proiecte, au fost aplicati in calculul rutelor optime algoritmi
genetici (GA), contribuind la economii de combustibil si generand mai putind poluare a
mediului.

Pe de alta parte, se propune proiectarea infrastructurilor de transport pentru a accesa
Campusul Biscay (Leioa) cu bicicleta si scuterul electric, ceea ce poate contribui semnificativ
la sustenabilitatea universitatii in sine. In acest fel, au fost concepute trei noi trasee de
biciclete, care pleaca din cele trei municipii care trimit cei mai multi studenti in campusul din
Biscaia si parcurg drumuri cu viteza redusd, pantd minima si latime necesard. Pe langa
aceasta, a fost proiectata o banda specifica pentru trotinete electrice care incepe de la statia de
metrou Leioa si se termind chiar in campusul Leioa.

Odatd cu proiectarea acestor noi infrastructuri, se intentioneaza sd se lucreze la
sustenabilitate pentru specialitatea de Inginerie Civila prin proiecte finale de licentd, care
proiecteaza infrastructuri durabile si contribuie, la randul sdu, la sustenabilitatea universitatii

s1 societatii noastre.
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