BMEG 230 Biomechanics

Lecture 1 | Week 1
Thursday, Sept 5t 2024
Professor : Pawel Kudzia, PhD

THE UNIVERSITY OF BERITISH COLUMEIA
School of Biomedical Engineering

l2culties of Apolied Science and Medicine
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What is biomechanics?

In biomechanics we aim to study and quantify the motion of body segments and the factors that influence that movement, the
deformation of biological tissues and the factors that influence these deformations, and the biological effects of localized forces
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What is biomechanics?

Forward

Inverse
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Careers

1.Wearables Engineer

2.Researcher in Biomechanics
3.0rthopedic Product Designer
4.Sports Equipment Designer

5.Clinical Biomechanist

0.Prosthetics and Orthotics Specialist
7.Ergonomics Consultant
8.Biomechanical Testing Engineer
9.Human Factors Engineer
10.Biomechanics Consultant

11.Sports Biomechanist

12.Gait Analyst

13.Biomechanical Modeling Specialist
14.Medical Device Engineer (with a focus on
biomechanical devices)
15.Rehabilitation Engineer
16.Biomechanics Professor or Educator
17.Medicine

18.Programming
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How | will strive to serve you

1. Develop great content to motivate you
to learn and think beyond

2. Encourage first principle thinking
3. Navigating a biomechanics lab

4. Give you a skillset that well prepares
you for the world of engineering

5. Inspire you to push outside your
comfort zone!

6. Hands on material. -
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General Course Objectives

® Develop an understanding of the fundamental principles in mechanics applied to the
musculoskeletal system

® [ earn about some of the equipment and sensors used to measure movement.

e Assumptions and limitations associated with the application of mechanics to the
human body.
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Grade Bounds

Assignments
Total of 5

Weight

15% (3% each)

Midterm Exams (2)

20% (10% each)

Final Exam

25% total

Laboratories
Group | 5 labs

20% (4% each)

Project
Group work, end of term

BMEG 230-Biomechanics
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Save the Dates

Midterm # 1 ( 1.5 hours)
Tuesday Oct 8h | 915am — 1045am

Midterm # 2 ( 1.5 hours)
Thursday Nov 7th| 915am — 1045am

Final Exam Study Party | ~ 1 week before the exam

Final Exam | I will notify you as soon as I know the date. I have no
control over this date.
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Labs

The goal of these labs is to have fun and do interesting work.

* We expect you to bring rigor but also kindness and empathy.

* Please try to arrive 5 min before the lab organized and prepared to work.

* Engineering 1s about working as a part of a team. Try your best to do this. It
may not always be easy.

e [L.abs are due 2 weeks after the lab via Canvas



Labs

® Groups, hands-on experiments
® Read the laboratory hand-out before the session.
® [ab reports are due two weeks from your lab.

® [f you cannot make a lab, we will do our best to accommodate you but give us advanced warning if possible!
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Lab 1 | Starting Week 2

* We check what lab section you are in. The labs and tutorials will be bi-
weekly. Tutorials are optional * but labs we take attendance

Lab / Tutorial Labs
Lezding TA Support TA
Monday Tuesday Wednesday Thursday Friday e
Toesday  1°D “Apm Tougas Tarmalaro
BEEE 2B i Tuesday LiA 3-5pm 3cnnor Zamataro
Sept 9-13 Week 2 L1D / L1A L1B L1C/L1E We nesday 1R 2.dpnm Farslanm Taryan
Twradey LIC “1-1om Zaryan Bornor
Sept 16- 20 Week 3 TiD/T1A TiB TiC Twrstzy  LiE 432-530pm " Dougiss
Sept 23-27 Week 4 L1D / L1A L1B L1C/L1E
Lezading 1A
Sept 30-Oct 4 Week 5 TiD/T1A TiB TiC Toesday 19D 2-3pm Oougas
Oct7-0ct 11 Week 6 L1D / L1A L1B L1C/L1E Tuesday LIA 3-5pm 3onnor
Wekesday 1°R 2-dpn Farwtam
Oct 14 -18 Week 7 TiD/T1A TiB TiC Tursdey L5C 4115 Zoryon
Oct 21-25 Week 8 L1D / L1A L1B L1C/L1E Twrsdey LIE 43)-330pm Sougas
Oct 28-Nov1l Week 9 TiD/T1A TiB TicC
Nov 4 - Nov 8 Week 10 L1D / L1A L1B L1C/L1E
Nov 11-15 Week 11 No Tutorials
Nov 18-22 Week 12 L1D / L1A L1B L1C/L1E
Nov 25-29 Week 13 TiD/T1A TiB TiC
Dec 2-6 Week 14 L1D / L1A L1B L1C/L1E
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Piazza | Important **

Use this first for questions regarding assignments, labs, projects, test prep, general, etc. Use the categories to target the
appropriate TA or myself for the question.

Please be reasonable about turn-around time expectations!

Don’t expect answers to assignment questions 1 hour before it 1s due!!!
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Project

Pitch: Biomechanical device to augment or restore human performance.
You will use computer vision, biomechanics, and engineering design to pitch an idea. More to come
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Emailing Me:

I will try my best to reply to all of your emails within 24 hours.
But Piazza may be more suited for common questions. Please post here first.

If you are emailing me please follow this basic format :

Subject : BMEG 230 Question

Hi my name 1s XX. I have XX questions.
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Textbooks | will refer too*

Nihat Ozkaye
Dawn Leger

David Goldsheyder
Margareta Nordin

Fundamentals

of Blomechanlcs

fq Jm, on, and Deformation

Fourth Edition

BMEG 230-Biomechanics

Biomechanics
OoF Movement

[1E Science oF SrorTs, RoBoT11Cs, AND REHABILITATION

Thomas K. Uchida anp Scortt L. Delp
ILLUSTRATIONS BY David Delp
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Recommend Readings for Midterm #1 *

Clmplm 2 Force Vector Chapter 4 Statics: Systems in Equilibrium
21 Delinition of Force / 23 41 Overview ¢ €3
22 Troperties of Ferce as a Vector Quantity / 25 12 Newtom's Laws of Mechanics [/ A3
2. imension and Units of Force /23 43 Conditions [o:r Equilibrivm ¢ €3
24  Force Syslems / 24 44  Free-Body Diagrams / 67
Z. External and Internal Torces [/ 2 15 Procedure lo Analyze Syslems in Hauilibriam [/ 68
26  Normal and Tangenlial Forces / 25 46  Notes Concerning the Equilibrium Cquations / 69
27  Tensile and Compressive Force / 25 47  Constraints and Reactions / 71
18 Coplanar Forees [/ 25 18  Simply Supporied Sl.uLluu._ /7
29 Collinear T'orces / 26 44 Cahle-Palley Systems and ‘I rachion Devices / 78
210 Concurrent Ferces / 26 4.10 3uill-hl Sl.l'uCluL(‘& /
211 Parallel Force / 26 411  Systems Involving Iriction / 66
212 Gravitational Torce or Weight / 26 412 Center of Uravity Determenatiom [/ 88
213 Distributed Force Systems and Pressure [/ 27 413  Ixercise M'roblems / 23

214 Tricdonal Torces / 29
275  Fxercise Problems [/ 31

Chapter 3 Moment and Torque Vectors
3.1 Definitions of Momen: and Torque Vectors / 39

3.2 Magnitude of Vioment / 39 Nihat Orkaye
33 Direction of Moment / 39 Daunlega
34 1Yimension and Lnits of Moment / 40 M?rgaretah':r:iw:

3.5 Some Fine Poinls Aboul the Moment Veclor [/ £1
3.6 The Net or Resultant Moment / 42

Fundamentals

3.7 "I'he Couple and Couple-Moment [/ 47

3.8 Translation of Torces / 47 Of BIOITI ECha n | CS
39 Moment as a Vector Produc: / 48 2 2nd Deformation

3.0 Fxercise Problems [/ 53

Note: please be aware of the known errors in the course text
BMEG 230-Biomedh hit a%sl //www.ele.uri.edu/faculty/vetter/BME207 /textbook-errors-4th-ed.pdf




These terms should become second nature*
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These terms should become second nature”
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These terms should become second nature”
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You do not need to memorize these*
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You do not need to memorize these*
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