UNIVERSITAT POLITECNICA
DE CATALUNYA

BARCELOMNATECH

Course guide
240IBI21 - 240IBI21 - Biomechanics

Last modified: 02/05/2022

Unit in charge: Barcelona School of Industrial Engineering
Teaching unit: 712 - EM - Department of Mechanical Engineering.
Degree: MASTER'S DEGREE IN INDUSTRIAL ENGINEERING (Syllabus 2014). (Optional subject).

MASTER'S DEGREE IN NEUROENGINEERING AND REHABILITATION (Syllabus 2020). (Compulsory subject).
MASTER'S DEGREE IN RESEARCH IN MECHANICAL ENGINEERING (Syllabus 2021). (Optional subject).

Academic year: 2022 ECTS Credits: 4.5 Languages: English
LECTURER

Coordinating lecturer: Font Llagunes, Josep Maria
Others: Pamies Vila, Rosa

Peiret Giménez, Albert

REQUIREMENTS

Knowledge on rigid body kinematics and dynamics (vectorial formulation).

DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:

CEEBIO1. Ability to develop biomechanical models of the musculo-skeletal system based on the anthropometry of the human body
and the mechanical laws of movement.

CEMNR18. (ENG) Desenvolupar models biomecanics de sistema muscul-esquelétic basats en I'antropometria de el cos huma i les

lleis mecaniques de el moviment.

CEMNR19. (ENG) Analitzar aspectes cinematics, dinamics i energétics de el moviment huma mitjancant models musculoesquelétics i
programari d'analisi i simulacié de el moviment.

Transversal:

CTMNR3. (ENG) Treball en equip. Ser capag de treballar com a membre d'un equip interdisciplinari, ja sigui com un membre

més o realitzant tasques de direccié, amb la finalitat de contribuir a desenvolupar projectes amb pragmatisme i sentit de la
responsabilitat, assumint compromisos tenint en compte els recursos disponibles.

CTMNR4. (ENG) Us solvent dels recursos d'informacié. Gestionar I'adquisicid, I'estructuracio, I'analisi i la visualitzacié de dades

i informacié en I'ambit d'especialitat i valorar de forma critica els resultats d'aquesta gestid.

CTMNRS5. (ENG) Tercera llengua. Conéixer una tercera llengua, preferentment I'anglés, amb un nivell adequat oral i escrit i en
consonancia amb les necessitats que tindran els titulats i titulades.

TEACHING METHODOLOGY

- Theoretical and practical face-to-face class (classroom, computer classroom and lab).
- Scheduled self study.

- Cooperative learning.

- Learning based on projects, problems and cases.
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LEARNING OBJECTIVES OF THE SUBJECT

The general learning objectives of the course are:

- Know tools for the biomechanical analysis of human motion, based on mathematical models that take into account the body
anthropometry.

- Apply kinematic and kinetic descriptors to human motion.

- Apply mechanical laws and principles to anatomical structures.

- Analyze the human body motion from data measured at the lab.

STUDY LOAD
Type Hours Percentage
Self study 72,0 64.00
Hours medium group 27,0 24.00
Hours small group 13,5 12.00

Total learning time: 112.5 h

CONTENTS

Kinematics

Description:

Position and trajectory of a point. Position measurement and filtering in biomechanics. Kinematical chain. Absolute segment
angles. Relative or joint angles. The human gait cycle. Velocity and acceleration of a point. Angular velocity and acceleration.
Rigid body kinematics. Degrees of freedom and constraints of a kinematical chain.

Related competencies :

CEEBIO1. Ability to develop biomechanical models of the musculo-skeletal system based on the anthropometry of the human
body and the mechanical laws of movement.

CEMNR18. (ENG) Desenvolupar models biomecanics de sistema muscul-esquelétic basats en I'antropometria de el cos huma i les
lleis mecaniques de el moviment.

CEMNR19. (ENG) Analitzar aspectes cinematics, dinamics i energétics de el moviment huma mitjancant models
musculoesquelétics i programari d'analisi i simulacié de el moviment.

Full-or-part-time: 13h 30m
Practical classes: 9h
Laboratory classes: 4h 30m
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Vectorial dynamics

Description:

Newton laws. Rigid body Dynamics. Linear Momentum Theorem. Angular Momentum Theorem. Anthropometry. Classification of
forces in biomechanical systems. Wrench of a system of forces. Formulation of forces. Muscle wrench. Measurement of foot-
ground contact forces. Formulation of muscle forces. Hill's model. Electromyography (EMG).

Related competencies :

CEEBIO1. Ability to develop biomechanical models of the musculo-skeletal system based on the anthropometry of the human
body and the mechanical laws of movement.

CEMNR18. (ENG) Desenvolupar models biomecanics de sistema muscul-esquelétic basats en I'antropometria de el cos huma i les
lleis mecaniques de el moviment.

CEMNR19. (ENG) Analitzar aspectes cinematics, dinamics i energétics de el moviment huma mitjancant models
musculoesquelétics i programari d'analisi i simulacié de el moviment.

Full-or-part-time: 18h
Practical classes: 12h
Laboratory classes: 6h

Energetics

Description:
Kinetic and potential energy. Energy and power balance. Muscle power. Generation, absorption and transmission of energy in the
human body. Metabolic cost and efficiency.

Related competencies :

CEEBIO1. Ability to develop biomechanical models of the musculo-skeletal system based on the anthropometry of the human
body and the mechanical laws of movement.

CEMNR18. (ENG) Desenvolupar models biomecanics de sistema muscul-esquelétic basats en I'antropometria de el cos huma i les
lleis mecaniques de el moviment.

CEMNR19. (ENG) Analitzar aspectes cinematics, dinamics i energétics de el moviment huma mitjancant models
musculoesquelétics i programari d'analisi i simulacié de el moviment.

Full-or-part-time: Sh
Practical classes: 6h
Laboratory classes: 3h
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GRADING SYSTEM

Global course grade (NF) will be based on the following partial grades:
Nac = Assignments grade (continuous evaluation),

Ntm = Monographic work grade,

Nef = Final exam grade.

NF = 0,20*Nac + 0,30*Ntm + 0,50*Nef

Reevaluation:

This exam is available to the students that have attended the final ordinary exam and that have submitted all the continuous
evaluation works. The reevaluation exam has the same format as the ordinary final exam.

The grade of the reevaluation exam (Nre) replaces the grade Nef in the equation to calculate the global course grade (NF).
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