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Numerical simulation of loading/unloading effect on Coulomb failure
stress among strong earthquakes in Sichuan-Yunnan area
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Abgtract Using a fine three dimensional (3-D) finite element model of Sichuan-Yunnan area, we
simulate the loading/unloading effects of strong earthquakes to following events on the other
active faults in the region. The results of simulation show that in light of the geometric and
kinematic patterns of major active faults the strong earthquakes in the region cause the
Coulomb failure stress to increase on most active fault planes in Sichuan-Yunnan area. Since
the interactions among events are mainly loading, an event usually may advance the
occurring of the following one. The loading effects of Jinshajiang fault, Xiaojiang fault,
Chuxiong-Jianshui fault, Xianshuihe fault and Anninghe fault are strong, but that of Lijiang-
Xiaojinhe fault and Tengchong-Lancang fault are relatively weak. The simulation of M=6.5
earthquake sequence from 1981 to 2000 indicates that the later events all occured in regions
of increased Coulomb failure stress. In Sichuan-Yunnan area, after a strong earthquake,
accompanying the strong unloading on the rupture segment itself, the Coulomb failure stress
loading effects dominate the evolution process of future events on the other major active
faults. So a group of events will occur until most of the accumulated energy is released and a
new peaceful period comes.
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