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What is mechanics?

• The clinical definition: The study of forces and deformations in matter

• A cooler definition: Mechanics is a time machine that allows us to predict the future as well as to
travel to the past

• A philosophical definition: Mechanics is the inescapable science of everyday life

• A “culinary” definition: Mechanics is the result of “cooking” with four ingredients
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What is mechanics?
• The clinical definition: The study of forces and deformations in matter
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What is mechanics?
• A cooler definition: Mechanics is a time machine that allows us to predict the future …

When and how a glass dome will shatter when hit with a projectile?

How will a perforated plate deform due to self-weight?
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What is mechanics?
• A cooler definition: Mechanics is a time machine that allows us to predict the future as well as to

travel to the past

Forensic analysis of the collapse of the I-35W bridge over the Mississippi river in 2007
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What is mechanics?
• A philosophical definition: Mechanics is the inescapable science of everyday life

our bodies are continuously subject to atmospheric pressure…

the air that we breath constantly deforms our lungs…

the frictional forces of our shoes with the ground allows us to walk…

the concrete in the buildings we live in is strong enough to handle self-weight, winds, and other external
forces without collapsing…

the aluminum in the airplanes we fly in is strong yet light enough to handle cargo, passengers, and
aerodynamic forces without falling apart…

the steel in the engine blocks of our cars (if you are lucky, a Bugatti) is strong enough to handle
combustion pressures without breaking…

etc etc etc …

Our daily lives are constantly surrounded by mechanics:
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What is mechanics?
• A “culinary” definition: Mechanics is the result of “cooking” with four ingredients

1. Geometry

Any structure of interest (e.g., the Eiffel tower, a car tire, a human heart,…) occupies the closure of
an open domain in space that defines its geometry. When subjected to forces, the structure
deforms and hence its geometry changes. How it deforms and the forces required to deform it
depend critically on the material(s) (e.g., iron, carbon black, rubber, muscle,…) that the structure is
made of.

2. Deformation 3. Forces 4. Material (Constitutive) Behavior
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Course plan
• Lecture 0 Introduction

• Lecture 1 Preliminaries on Tensors Chapter 1

• Lecture 3 Balance Principles & the Concept of Stress Chapter 3

• Lecture 4 Material Behavior Chapter 4

• Lecture 2 Deformations Chapter 2(Ingredients 1 and 2)

(Ingredient 3)

(Ingredient 4)

• Lecture 5 Initial-Boundary-Value Problems Chapter 5(“Cooking”)

• Lecture 6 Energy Methods Chapter 6(“Cooking”)

• Lecture 7 Review & The Big Picture Chapters 1-6
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