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Off-fault medium can be damaged due to the stress concentration caused by dynamic
earthquake ruptures. The rupture dynamics, radiation and overall energy budget are
thus modified by the coseismic off-fault damage because of the feedback from the sec-
ondary fracture network. What is the role of co-seismic damage in arresting ruptures?
Does co-seismic damage interfere with the rupture with various degrees of geometrical
complexity (kinks, step overs, roughness)? And if so, what are the seismic observables
(P or S far-field pulse shapes, radiated energy, stress drop. . . ) that are indicative of the
degree of co-seismic damage? We attempt to address these questions with 2-D dy-
namic earthquake rupture modelling in planar and geometrical complex faults with and
without damage. Preliminary results with a planar finite fault show that the secondary
fractures are massively activated around the tip of fault due to the large stress concen-
tration, which sustains the radiation caused by the secondary fractures even after the
rupture reaches the edge of fault. For preliminary results with a single kink bent on the
extensional side, the rupture propagates on the pre-existing fault without off-fault frac-
tures around the kink. However, for the cases with a kink bent on the compressional
side, instead of propagating on the pre-existing fault, a major fault blanch is activated in
the direction of conjugate shear failure planes. We further explore increasing degrees of
geometrical complexity and produce far-field body-wave pulses to explore the seismic
signature of co-seismic damage.
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