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The main objective of this course is to introduce some earthquake rupture concepts including kinematic and
dynamic source models with geological and geophysical observations. The course aims for graduate students and
senior undergraduate with basic training in understanding earthquake mechanics with observation and simple

theory.
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#HZF A2 Course Contents

Section 1

Weeks 1-3: Earthquakes and stress in the crust (#1755 3B F15 7))

Principal stresses and fault orientation, Strength of the crust: laboratory and field data, Big
earthquake history, Earthquake Focal Mechanism, Moment tensors

Introduction to Web Site Resources, Magnitude Distribution, Plate Motion and GMT plotting
Earthquake triangulation, Least-squares location, Magnitude

Stereonet construction, P wave first motion mechanism activity

Section 2

Weeks 4-6: Quantifying earthquakes (2L 15E)

Earthquake source parameters and observables: seismic source and displacement field, seismic
moment and magnitude, strain and stress drop, radiated energy and potential energy, rupture
mode, rupture speed and directivity, earthquake rupture pattern

Seismic scaling relations for static and dynamic parameters

Introduction to Finite-fault Inversion Method
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11.

Section 3 Weeks 7-11: Rupture Processes (3] /7 #8534 if)

Fracture mechanics: crack model, crack tip breakdown-zone, stability and growth of a crack
Frictional sliding: static and kinematic friction, rate- and state-dependent friction

The link between the crack model and the frictional model (Dc)

Rupture energy budget

Fault-zone processes: Melting, fluid pressurization and lubrication melting

Linking processes to the seismic data: Radiation efficiency and its relationship with rupture speed

Section 4 Weeks 12-13: Earthquakes as a complex system (24 i1 #%)

The magnitude-frequency relationship: G-R relation

Percolation model, ETAS model

Section 5 Weeks 14-15: Instability and triggering (A2 & 1 fHh ZB i R)

Instability: stick-slip and instability, stiffness of the fault system, nucleation zone
Triggering: observations, triggering with rate- and state-dependent frictional mechanism,
triggering with the stress corrosion mechanism, aftershocks and Omori’s law, Hydrologic barrier

removal

Section 6 Week 16: Presentation of term projects (22175 BiC#)
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