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Abstract; We use curvilinear-grid finite difference method (FDM) to study 3-D
rupture dynamics of dipping faults. By generating boundary-conforming curvi-
linear grids based on fault plane and using coordinate transformation, physical
space with curvilinear grids can be mapped to computational space with uniform
orthogonal grids, so FDM can be implemented on complex surfaces. In order to
verify the validity and accuracy of this method, we model self-similar and spon-
taneous rupture of earthquake faults and compare our results with previously

published ones, and find them well fitted. We focus on discussing rupture dy-
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namics of the faults with different dip angles. We are expected to do further re-
search on arbitrarily “non-planar” rupture dynamics in heterogeneous media and

under arbitrarily curved surface using this method.

Key words: curvilinear grid; finite difference method; rupture dynamic; dipping
fault
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Fig. 4 Comparison of non-dimensional results for self-similar rupture. 6 curves represent
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Fig. 5 Slip displacement ws. time of points on the strike line through rupture center

(a) Results by Madariaga et al (1998); (b) results by this study
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Fig. 6 Distribution of shear stress ws. position on the strike line through rupture center
(a) Results by Madariaga et al (1998); (b) results by this study
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Fig. 7 Distribution of shear stress ws. position on the strike line through rupture center
(a) Results by Zhang et al (2006); (b) results by this study
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Fig. 9 Variation of slip rate and slip displacement with time

(a), (¢), (e) Slip rate vs. time for point A, B, C, respectively; (b), (d),

(D slip displacement vs. time for point A, B, C. respectively
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