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1. Caracterizacdo da Unidade Curricular

1.1 Designacéo
[3853] Biomecéanica / Biomechanics

1.2 Sigla da &rea cientifica em que se insere
EB

1.3 Duracgao
Unidade Curricular Semestral

1.4 Horas de trabalho
150h 00m

1.5 Horas de contacto
Total: 45h 00m das quais T: 22h 30m | TP: 22h 30m

1.6 ECTS
5.5

1.7 Observagdes
Unidade Curricular Opcional

2. Docente responsével [2144] Ricardo Miguel Gomes Sim8es Baptista; [9917] Diogo Filipe dos Reis Ricardo

3. Docentes e respetivas cargas [2144] Ricardo Miguel Gomes Simdes Baptista | Horas Previstas: 45 horas

letivas na unidade curricular

4. Objetivos de aprendizagem

(conhecimentos, aptidGes e No final desta UC, os alunos dever&o compreender 0s conceitos mais importantes da Mecanica, da
competéncias a desenvolver Mecéanica dos Fluidos e dos Biomateriais que estdo na base de inUmeras atividades, técnicas e
pelos estudantes) equipamentos desenvolvidos ou utilizados na area da Biomecanica.

4. Intended learning outcomes

(knowledge, skills and At the end of this UC, students should understand the most important concepts of Mechanics, Fluid

competences to be developed Mechanics and of Biomaterials that underlie numerous activities, techniques and equipment developed or

by the students) used in the field of Biomechanics
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5. Contetddos programéticos

1 ? Mecanica; Revisdes de cinematica (movimento a 2D, 3D, balistico, circular); Conceitos fundamentais
de mecanica (forcas, leis de conservagédo); Estatica e dinamica (centro de massa ? tabelas
antropométricas ? , momentos de inércia e de forga, condi¢cGes de estatica e dinamica, aplicacdes ao

corpo humano)

2 - Mecanica de fluidos: Revisdes de estatica de fluidos (lei fundamental, lei de Pascal, principio de

Arquimedes); Dinamica de fluidos (lei de continuidade, lei de Bernoulli, viscosidade, lei de Poiseuille,

ndmero de Reynolds, lei de Stokes, lei de Laplace); Aplicagcdes ao corpo humano (sistemas nervoso,

respiratério e circulatorio, propriedades do sangue).

3 - Mecanica de biomateriais: Conceitos fundamentais da mecanica dos materiais (deformacao, lei de
Hooke, médulo de Young, médulo de Bulk); Resposta mecanica de estruturas biolégicas (ossos, musculos,

tenddes, ligamentos e cartilagens) e analise dos respetivos mecanismos de desgaste e lesdo.

5. Syllabus

1 - Mechanics:Review on kinematics (movement in 2D, 3D, ballistic, circular); Fundamental concepts of
mechanics (forces, conservation laws); Statics and dynamics (center of mass - anthropometric tables -

moments of inertia and force, conditions of statics and dynamics, applications to the human body).

2 - Fluid Mechanics: Revisions on fluid statics (fundamental law, Pascal's law, Archimedes' principle); Fluid
dynamics (law of continuity, Bernoulli's law, viscosity, Poiseuille's law, Reynolds' number, Stokes' law,

Laplace's law); Applications to the human body (nervous, respiratory and circulatory systems, properties

of blood).

3 - Mechanics of Biomaterials: Fundamental concepts of mechanics of materials (deformation, Hooke's law,
Young's modulus, Bulk's modulus); Mechanical response of biological structures (bone, muscle, tendons,

ligaments, and cartilage) and analysis of the respective mechanisms for wear and injury.
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6. Demonstragao da coeréncia
dos contetdos programaticos
com os objetivos de
aprendizagem da unidade
curricular

Os conteudos programéaticos da UC foram definidos em funcéo dos objectivos e competéncias a serem
adquiridos pelos alunos. Verifica-se que os contetdos programéaticos abordados séo necessérios (e na
maioria dos casos, suficientes) para perceber artigos cientificos da area da Biomecénica.

6. Evidence of the syllabus
coherence with the curricular
unit’s intended learning
outcomes

The syllabus contents of the UC were defined according to the objectives and competencies to be
acquired by the students. One may observe that the syllabus covered is necessary (and in most cases,
sufficient) to understand scientific articles in the field of Biomechanics

7. Metodologias de ensino
(avaliagdo incluida)

| Unidade Curricular: [3853] Biomecéanica | Data: 08-10-2024 |

Os conteudos da unidade curricular séo apresentados em aulas tedricas apoiadas por apresentagfes em
power-point, que séo facultadas aos alunos. A participacédo dos alunos é sempre fortemente

encorajada. Os conhecimentos adquiridos sao aplicados na resolucao de problemas de natureza tedrica
e tedrico-pratica.

Avaliacao distribuida com exame final

A avaliagao distribuida inclui uma componente Tedrica (T), baseada em 2 testes, e um trabalho (TR),
sendo a classificagédo final calculada por:

CF: 60%T + 40%TR

A aprovacao implica: CF>=9.50 e T1>=8.00 e T2>=8.00, e média (T1 e T2) >=9.50 e TR>=8.00
Em alternativa aos testes, o aluno pode efectuar o Exame (E).

CF: 60%E + 40%TR

A aprovacdao implica: CF>=9.50 e E >=9.50 e TR>=8.00
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7. Teaching methodologies
(including assessment)

The contents of the curricular unit are presented in theoretical classes supported by power-point
presentations, which are provided to the students. Student participation is always strongly encouraged.
The acquired knowledge is applied in the resolution of theoretical and theoretical-practical problems.
Distributed assessment with a final exam.

The distributed assessment is divided into a theoretical component (T), based on 2 tests, and a work
(TR), with the final classification calculated by:

CF: 60%T + 40%TR

For approval: CF>=9.50 and T1>=8.00 and T2>=8.00, and average (T1 e T2) >=9.50 and TR>=8.00
In alternative to the tests, the student may conduct an Exam (E).

CF: 60%E + 40%TR

For approval: CF>=9.50 and E>=9.50 and TR>=8.00

8. Demonstragao da coeréncia
das metodologias de ensino
com os objetivos de
aprendizagem da unidade
curricular

A persecucédo dos objetivos definidos para a unidade curricular requer o dominio de conceitos teéricos
fundamentais. No entanto, para que possa existir uma melhor compreensao destes conceitos, é
imprescindivel que os estudantes possam resolver problemas de cariz tedrico-pratico. Durante a
realizagdo do trabalho escrito, o qual é baseado em artigos cientificos da area da Biomecanica
publicados em revistas indexadas, percebe-se que os contetdos programaticos abordados foram
necessarios (e na maioria dos casos, suficientes) para perceber os referidos artigos.

8. Evidence of the teaching
methodologies coherence with
the curricular unit’s intended
learning outcomes
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The pursuit of the objectives set for the course requires the mastery of fundamental theoretical
concepts. However, in order to promote a better understanding of these concepts, it is essential that
students can solve problems of theoretical-practical nature. While carrying out the written work, which
is based on scientific papers from the field of Biomechanics published in indexed journals, it is clear
that the syllabus addressed was necessary (and in most cases, sufficient) to understand those
papers.
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9. Bibliografia de
consulta/existéncia obrigatéria Jewett JW, Serway RA, Physics for Scientists and Engineers. 8th Edition, Brooks/Cole, 2010.

Fishbane, Gasiorowicz, Thornton - Physics for Scientists and Engineers. Prince Hall, 1996
Cromer AH, Physics for the Life Sciences. 2nd Edition, McGraw-Hill, 1994.

Cameron JR, Skofronick JG, Grant RM, Physics of the Body. 2nd Edition, Medical Physics Publishing,
1999.

Davidovits P, Physics in Biology and Medicine. 2nd Edition, Harcourt, 2001.

Herman IP, Physics of the Human Body, Springer, 2007.

10. Data de aprovacdo em CTC «INFORMACAO NAO DISPONIVEL»

11. Data de aprovagdo em CP  «INFORMAGCAO NAO DISPONIVEL»
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