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A finite element analysis method for the numerical
simulation of characteristic earthquakes: Case
study based on the LLongmenshan fault zone
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Abstract: This paper constructs a finite element analysis (FEA) method for the
numerical simulation of characteristic earthquakes, based on the wide-accepted
knowledge of the shallow crustal structure and dynamic boundary conditions at
the middle part of the Longmenshan fault zone. The influence of parallel thrust
faults on regional seismic activity is focused on and simulated with this FEA
model. The results show that the characteristic earthquake model with strict re-
currence interval is not suitable for the entire fault zone which contains three
parallel faults. When the distance between the faults is less than 20 km, the
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applicability of the characteristic earthquake model to each single fault is attenu-
ated with the distance between the faults decreasing. The results based on the
distribution pattern of the profile in the middle of the LLongmenshan fault zone
reveal that seismic activity of the back range fault is relatively independent, and
the characteristic earthquake model with strict recurrence interval is not suitable
for the entire fault zone and the central fault.

Key words: Wenchuan Ms8. 0 earthquake; Longmenshan fault zone; parallel
thrust fault; seismicity; finite element analysis
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Fig. 1 The ground layout of the main faults in the middle of Longmenshan fault zone

The dashed rectangular indicates the study area of the finite element analysis in this paper
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Fig. 2 Geometry of the profile in the middle of the Longmenshan fault zone used for the finite element model

Dy is the distance between back range fault and central fault, D; is that between central fault and range front fault, /a

is the dip of the front fault at the crustal surface. The model is for a vertical profile cross Longmenshan fault zone with

120 km long and 40 km depth. The SE end is fixed in horizontal direction and the depth end is fixed in vertical direction
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Fig. 3 Simulation results of single fault model
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4

Fig.4 Seismic moment and rupture recurrence intervals of the simulated characteristic earthquakes

)
Fig. 5 The linear correlation coefficient of seismic moment and rupture

interval with the extrusion load
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