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Comparison of Two Time-Marching Schemes Used in Boundary Integral Equation Method
for Simulation of Dynamic Rupture
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We numerically studied stability and convergence of two time-marching schemes in the boundary integral equation
method (BIEM) for dynamic rupture simulations in Mode I, II, and III conditions. One was a conventional method
based on piecewise-constant distribution of the rate of displacement gap (CM), and the other was a second-order
predictor-corrector method previously applied to a spectral BIEM (NL). In the stability analysis, we simulated a
traction-free fault under random distributions of initial traction. CM has two numerical parameters, and the stability
regime is quite restricted. In contrast, NL has one parameter and yields a wide parameter regime of stability,
conceivably allowing more flexible meshing on the fault. In the convergence analysis, CM resulted in convergence
rate of Ax! while NL shows convergence of Ax? typically or of Ax'-* under certain conditions. NL requires negligible

additional computational costs relative to CM. Therefore, we conclude that NL is a useful time-marching scheme.
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