Mechanics of Earthquake

Advanced contact mechanics
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Seismic Moment Tensor

Aumj -+ Aujn,,;
2
Units of M is Nm

1 shear modulus
A : rupture area

M;; = A Wrong in book!

Moment Magnitude Scale is used now, not Richter Scale to measure earthquakes!
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Not measurable

Dynamic energy release rate, G is defined using Eg




Seismic Efficiency,

U—WF

Radiation Efficiency,

Er

= Er + Eg

Some definations ...
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Not measurable
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Wrong in book!
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Apparent Stress

o1 — 0
oa=——2—(op —09)

2 Wrong in
/ book!

oa=0, if 01 —09=2(0p —09) => Er = —FE¢

ogp — 02
o 5 ,ZfO'F=0'2=>ER=

g1 — 02

AuA — EG

- ER < %AUA—EG
N Er+ Eg %AUA
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Not sure about inequality!



frictional
stress
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Crack model vs Friction model for earthquakes
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Slip Weakening
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Kanamori, Brodosky 2004



Rupture Propagation
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Mode Il Rupture Propagation
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