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Numerical simulation of the relationship between the tectonic
stress distribution and the historical strong earthquake
activities of the middle-southern segment of eastern
boundary of the Sichuan-Yunnan block

Zhu Aiyu Zhang Dongning® Jiang Changsheng

(Institute of Geophysicss China Earthquake Administration, Beijing 100081, China)

Abstract; As the middle-southern segment of eastern boundary of Sichuan-
Yunnan block, Anninghe-Zemuhe-Xiaojiang fault zone is very important to
understand activities of strong earthquakes on the fault zone. This paper mainly
focuses on the tectonic stress and the Coulomb stress caused by the earthquake
rupture on the fault zone and their relationship with history strong earthquakes.
Using different-size contact pairs to describe the spatial segment characteristic
of the fault zone, and using the viscoelastic constitutive relation to discribe the
different blocks, this paper establishes a three-dimensional finite-element model
of the Anninghe-Zemuhe-Xiaojiang fault zone based on the latest data on crustal
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structure, seismotectonics, stress field, GPS, and rheology of the lithosphere.
Considering the impact of the gravitational potential of the Qinghai-Xizang
(Tibet) Plateau and the velocity boundary conditions, the stress distributon of
the fault zones is obtained. The results indicate that the distribution of tectonic
stress corresponds to activities of the strong earthquakes more obviously. And
some places with tectonic stress concentration, such as Shimian, Xichang,

Qiaojia, and Dongchuan, may be future seismic hazard areas.

Key words: middle-southern segment of eastern boundary of the Sichuan-
Yunnan block; strong earthquake activities; viscoelastic constitutive relation;
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Table 1 Material parameters of the f{inite-element model built up in this paper
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Table 3 Variation of coulomb stress of Anninghe-Zemuhe-Xiaojiang fault zone

55— 5 i 52 43 0T 4% 3 RR R 2B 3t AR 15 ke TR AR AR Y R 1 ) 7B 4/ MPa

1480 4F 1489 4 1500 4F 1536 4F 1713 4¢ 1725 4¢ 1732 4¢ 1733 4¢ 1786 4F 1789 4F 1833 4F 1850 4 1909 4¢ 1952 4¢ 1966 4F

M7 M634 M7 M7Y M634 M634 M634 M734 M7 M7 Ms8 M7Ys Mé6Ys M634 Mé61s
1327 4 M7 0.0426 —0.0019 0 0.0077 —0.0006 0.0001 —0.0006 —0.0003 —0.7669 0 —0.0001 0.0001 0 0.0088 0.0002
1480 4F M7% 0.0110 0 0.0513 —0.0003 —0.0001 0.0076 0 0.0043 0 0 0.0036 0 0.1019 0
1489 4 M63%4 0 0.0201 —0.0006 0 —0.3705 —0.0009 0 0 —0.0003 0.0101 0 0.0061 0.0002
1500 4 M7 —0.0001 —0.0156 0.3632 0.0004 —0.0016 0 —0.0151 0.2323 0.0004  0.0231 0 0.0021
1536 4F M7% —0.0007 —0.0009 —0.0491 —0.0015 0.0027 —0.0002 —0.0008 0.0894  0.0003 —0.0489 0.0003
1713 4 M63%4 0.0293 0 —0.0057 0 —0.0003 —0.0059 0.0005 0.0018 —0.0001 0.0044
1725 4 M6%4 0 —0.0029 0 —0.0088 1.2354 0.0006  0.0150 —0.0001 0.0039
1732 4F M6%; —0.0009 0 0 —0.0002 0.0447 0 0.004 4 0. 0002
1733 4 M7% 0.0002 —0.0017 —0.0019 0.0066  0.0042 —0.0006 —0.2007
1786 4 M7 —0.0001 —0.0007 —0.0003 0.0002 0.0355 0.0004
1789 4% M7 —0.2677 0.0012  0.2404 0 0.0040
1833 4F M8 0.0049  0.2155 —0.0001 0.0354
1850 4 M7%% 0.0001 0.0149 0.0028
1909 4 M61s 0 0.0001
1952 4F M6%4 0
1966 4 M61s
Bt 0.0426 0.0091 0 0.0790 —0.0178 0.3916 —0.4122 —0.0138 —0.7597 —0.0262 1.1901 0.1618 0.5006 0.1218 —0.1467
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