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Fig. 2 Statistic of the minimum distance between earthquakes and their nearest fault (a) and the

angle difference of strike between true fault and the nearest fault
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Fig. 3 The phase angle distribution of tidal normal stress (a) and tidal shear stress (b) for all data
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Tab. 4  Statistics of tidal coulomb failure stress triggering
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Tab. 5 Statistics of tidal coulomb failure stress triggering
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Study on Earthquake Triggered by Tidal Stress Based
on Fault Plane in Tianshan Region

LI Jin, XIANG Yuan, ZHAO Binbin, GAO Rong
( Earthquake Administration of Xinjiang Uygur Autonomous Region, Xinjiang 830011, Urumgi, China)

Abstract

We chose the focal mechanism solutions of 299 M =3. 5 earthquakes in Tianshan seismic belt during 2003
and 2014, and used the epicenter location of the selected earthquakes and the information of the fault nearby the
epicenter to determine the real fault plane. On the basis of it, we calculated the trigger action of the tidal normal
stress, tidal shear stress and tidal coulomb failure stress of fault plane on seismic activity in Tianshan area in ori-
gin time in each subarea which included the whole Tianshan seismic belt, the mid-east section of Tianshan seis-
mic belt and the west section of southern Tianshan seismic belt. When we calculated the tidal coulomb failure
stress on fault plane, we set the different effective friction coefficient of earthquakes in different fracture type and
discussed the trigger action of tidal coulomb failure stress to the earthquake. The conclusion shows that earth-
quakes in Tianshan seismic belt occurred more frequently in the area near the minimum value of tidal normal
stress and the maximum value of tidal shear stress on fault plane. From the result of tidal coulomb failure stress,
the seismic activities were affected significantly by tidal resistance in the whole Tianshan region. The result of
tidal coulomb failure stress in different subarea showed that the oblique-slip type earthquakes in mid-east section
of Tianshan seismic belt and the normal fault type earthquakes in west section of southern Tianshan seismic belt
were affected significantly by the tidal trigger action. The action of tidal resistance on other types of earthquakes
was obvious or not obvious.

Key words: Tianshan seismic belt; tidal stress; tide triggering; fault plane





