Seismic rupture on propagating faults:

Off-fault fan, splay faults and wing cracks
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1 Introduction

natural examples — conceptual model 2 Seismo-Thermo-Mechanical Modeling
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Objective: investigate incipient secondary faulting due to the propagation of a dynamic earthquake rupture on a mature fault
3 Model extension and setup Fault growth in different bulk rheologies Fault growth in rate transitional bulk
| b Rate-and-state friction parameters:
* Preuss et al. (JGR, 2019) extended with: Characteristic slip distance
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5 On-fault vs- off-fault plastic strain

>> Very limited plastic strain on optimally oriented fault

Model RT with horizontal fault

Model OOF with optimally oriented fault
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> Why do we model it .,
parallel to model boundaries?
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Seismic fault growth is steeper than aseismic fault growth

Reminder from Preuss et al., JGR, 2019): fault growth in homogeneous, rate-weakening
medium from a point defect

=stage S1 - aseismic fault growth
=stage S2 - seismic fault growth
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Conclusions 0
Riedel and conjugate faults generated simultaneously at tip of a pre-existing fault |
Seismic fault growth is steeper than aseismic fault growth =
Faults dominantly extend aseismically | 'd
Structural complexity is generated seismically T :
Type of off-fault deformation (distributed vs. localized) depends on bulk properties == : : : s
Amount of off-fault deformation depends on the optimality of the predefined fault %5@ | — — —
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[Preuss et al., 2019]




