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Solid Earth Dynamics

Faults and earthquakes

(continued)
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so what’s it look like from the top?
looking down from an airplane?
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these two faults cannot be distinguished



focal mechanism



is this the fault plane?



OR is this the fault plane?



Putting it together

Duration of the P wave:   Duration of rupture

Area under the P wave
(after correcting for distance & focal mechasm):                   
Moment = slip x area x rigidity

Angular behavior of P wave:   Focal mechanism,
fault is one of two possible

planes

















Moment of a very large earthquake

Rigidity    x      slip      x   length    x     width

3 × 1010 𝑝𝑎 1 𝑚 105𝑚 105𝑚

3 × 1020 𝑝𝑎 𝑚3

𝑁

𝑚2
𝑚3

𝑀0 = 3 × 1020 𝑁 𝑚 (annoyingly big number)



Moment of a very large earthquake

Rigidity    x      slip      x   length    x     width

3 × 1010 𝑝𝑎 1 𝑚 105𝑚 105𝑚

3 × 1020 𝑝𝑎 𝑚3

𝑁

𝑚2
𝑚3

𝑀0 = 3 × 1020 𝑁 𝑚 (annoyingly big number)

typical ratio 1:105



𝑀0 = 3 × 1020 𝑁 𝑚

𝑀 = log10𝑀0 − 9.05 /1.5

𝑀 = 7.6 Moment magnitude

or colloquially, the magnitude of the earthquake



𝑀0 = 3 × 1021 𝑁 𝑚

𝑀 = log10𝑀0 − 9.05 /1.5

𝑀 = 8.3 Moment magnitude

or colloquially, the magnitude of the earthquake
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