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In the assumed fault geometry, on a generic fault point ( defined by
the absolute coordinate (x1,x2

f,x3) ), at time t, the stress tensor
matrix is:
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where: 

σ22 = − σn
eff ( effective normal stress; normal stresses

are negative in compression )

σ21, σ23 ( shear stresses, associated to the adopted
fault constitutive law )



In the assumed fault geometry, on a generic medium point
( defined by the absolute coordinate (x1,x2,x3) ), at time t, the stress 
tensor matrix is:

( i. e. the Hooke’ s law for a linealry homogeneous, isotropic
medium, within the small displacement approximation )

( ) ( ) ( )txxxetxxxetxxx ijijkkij ,,,2  ,,,  ,,, 321321321 µδλσ +=

where: 

eij = ½ (Ui,j + Uj,i)

is calculated from the displacement field U, generated by the 
rupture propagation on the fault surface S. 



ijiji fU      , +=σρ &&We solve the fundamental elastodynamic
equation, neglecting body forces f

We discretize the volume in x1x2x3 space by using cubic building 
blocks. The space is linearly elastic except that in 6 planes, 
representing 4 dipping and 2 vertical faults

Displacements, forces and tractions are staggered in time with
respect to the slip velocity components

An explicit displacement discontinuity is assumed between the two
sides of faults: Traction – at – Split – Node scheme

We take into account the rake rotation during propagation: the 
rake direction is calculated from fault strength.
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and 3 and 3 –– D models #2D models #2
ComparisionComparision betweenbetween 2 2 –– DD
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Rake vs. Time
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RememberingRemembering the the dimensionalitydimensionality d’d’ of the of the problemproblem::

WhyWhy “ “ trulytruly “ 3 “ 3 –– D ? D ? 

2 – D Mode II ( pure in – plane ): u = (u1(x1,t), 0, 0) 

2 – D Mode III ( pure anti – plane ): u = (0, u2(x1,t), 0) 

3 – D Mixed mode: u = (u1(x1,t), u2(x1,t), 0)

3 – D having only one non null component: u = (u1(x1,x2,t), 0, 0) 

TTrruullyy 3 – D: u = (u1(x1,x2,t), u2(x1,x2,t), 0) 
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