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Slip Results: Compressive Stress 𝚿 = 20°

Abstract:
An important consideration in assessing seismic hazards is
determining what is likely to happen when an earthquake rupture
encounters a geometric complexity such as a branch fault.
Previous studies show parameters such as branch angle,
stress-orientation and stress heterogeneity as key factors in the
self-determined rupture path on branch faults. However, these
studies were conducted in 2-D or in 3-D with vertical faults1,2.
Many natural strike slip faults have some dipping component. In
this study, we investigate the effects of dipping angle on rupture
propagation along branch faults. Preliminary results suggest that
shallower dip angles can facilitate through going rupture.

Methods: Finite Element
Geometries:

Fig 3. Snapshots of the slip measurements at different time steps on 4 geometries: A,B,C,D. Rupture is initiated on the
main fault. Under the same stress conditions rupture is able to propagate on to the branch fault when the main fault dip is
55°, but not when it is vertical. In this case dip on the main fault dictates if slip occurs on the secondary fault.

Fig 1. We construct a 3-D finite
element mesh for
branch fault
geometries with varying dip angle
using tetrahedral elements. The mesh
displayed is at coarser resolution for
visual purposes.
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Fig 2. We vary the stress
orientation and apply the
stress conditions to our
fault models.
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Fixed Parameters:

The above info is all used as
inputs
for
the
FaultMod
Dynamic Rupture Code.3
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Fig 5. Plots of the ratios of shear to normal stress at a
point on the branching segment for the duration of the
rupture simulation. For a rupture initiated on the main
fault, varying the dip angle of the faults is enough to
cause a triggering delayed on the branch fault.
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Fig 4. Slip measurements in time slices for 2 different
geometries: Geometry A, Geometry B.In this case, a
shallower dip angle of the branch fault facilitates a through
going rupture from the main fault to the branch fault. This is
different than the results in Fig 3. implying that for higher
angles of compressive stress, shallower dipping branch
segments are sufficient to allow through going rupture.

Key Points
● Shallower dipping main faults can favor rupture

onto the branching secion.
● Under certain stress orientations, shallower
dipping branch faults are more likely to rupture
than vertical one.
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