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An Analytical Method for Simulating Near Source Strong Ground Motion
Considering Permanent Displacement due to Fault Slip
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SUMMARY

We propose an analytical method for simulating strong ground motions considering the permanent displacement due to
faulting dlip in a layered half-space. We carry out this by summing up the two fault integrations; the first is the fault
integration for the dynamic Green's functions subtracted by the static Green's functions. Since we can eliminate all the
singular behaviors of the dynamic Green's function by subtracting the static ones, we can easily carry out the
integrations even for the cases of the surface faulting. The second is the fault integration of the static Green's function.
We carry out this by distributing denser integration points on the area close to the observation points, in order to
evaluate the singular behaviors of the static ones. We demonstrate various examples using the proposed method,
considering the surface vs. buried faults, and the strike vs. dip dlip faultsin homogeneous and multi-layered media.
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Fig.1 Axis-symmetrical slip model
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Fig.2 The integrands in equations (1) and (2)
(Left: r=0~10km; Right: r=0~30m)
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Fig.3 Attenuation Relation using the exact solution (2), and the
approximate solution (3) for R=10 km, and [D] =10m.
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Fig.5 Strike slip model in homogeneous half-space
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Fig.7 Velocities (left) and Displacements (right)
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Fig.9 Velocities (left) and Displacements (right)
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Fig.10 Strike slip model considering the rupture directivity
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Fig.11 Velocities for the surface fault (left, 2 figures) and
the buried fault (right, 2 figures)
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