Elasticity
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http://phet.colorado.edu/en/simulation/resonance

Hooke's Law

F=-kx



-

Springs and Masses

0l

014

L
0g

TTTT
o
el

TTTTTTTTTTTTTTTTT
‘ woa Qg
L

| Hang Me! ]

1 fﬂ]

« real time _ Jupiter
B o _ Moon
1:4 @e SE arth
_1/16 time Planet X
_ pause g=0
_ | Stopwatch V] Sound

Show Help I

PhET

What is the
spring constant
of Spring 37

What is the mass
of the red
weight?


http://phet.colorado.edu/sims/mass-spring-lab/mass-spring-lab_en.html

Deformation

e Stress and Strain
 Faults
 Folds



Stress and Strain

Compression
— Forces opposite

— Act towards each
other

j =




Stress and Strain

*Tension
— Forces opposite
— Act away from each

other .
N
~




Stress and Strain

* Shear
— Forces opposite
— Act parallel
— But across a plane

I ——
————



Stress and Strain
e Strain (Deformation)
— Change in shape or size (AL/L)
— Response to stress (Force/Area F/A)

F/A=Y AL/L

Y = Young’s Modulus

Characterizes how the material strains in
response to stress
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Strain can be measured by how much the shape changed.




Elasticity of Rock



http://www.youtube.com/watch?v=HPRLrk7UFbQ&feature=player_embedded
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Strain can be measured by how much the shape changed.




Stress and Strain

e 1) Elastic deformation

— Temporary change in shape or size

— Recovers when stress is removed '.

S

F=-kx
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Elastic region
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Stress and Strain

* 2) Ductile (plastic) deformation
— Permanent change in shape or size

— Not recovered when the stress is re
— (Folding)

— Playdough, clay
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Stretched beyond
the elastic limit
Permanently
deformed




Stress and Strain

 3) Brittle deformation (rupture)
— (Faulting)

— Past Tensile Strength
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Past Tensile
Strength




Stress and Strain

* Factors that affect deformation
— Temperature (Young’s modulus)
— Pressure (Stress)
— Strain rate (not considered in this chapter)
— Rock Type (Young’s Modulus)



Tectonic Forces and Resulting

Deformation
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