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Abstract: The Jingyang—Weinan Fault that Xi’an Metro Line 10 crosses is a Holocene active fault, and its future
stick-slip earthquakes and coseismic dislocations pose a potential threat to the metro line. To reveal the
deformation and stratum stress characteristics of the site caused by the stick-slip seismic and coseismic

dislocations of the Jingyang—Weinan Fault zone, based on the Jingyang—Weinan fault zone crossed by Xi’an
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Metro Line 10, the geomechanical model of the fault zone site coseismic dislocations and stick-slip seismic was
established, and the numerical simulation analysis of the stratum deformation and stress field characteristics of
fault zone site was carried out considering different dislocation amounts and seismic intensity. The results show
that under the coseismic dislocation, the stress reduction and strengthening zones appear in the hanging wall and
footwall near the fault zone, and the site presents an inverse “S” shaped differential settlement failure. The
differential displacement peaks at the fault zone, and the plastic zone is concentrated here. The deformation range
and plastic zone of the hanging wall are 1.67 times and 2.50 times more than that of the footwall, respectively. The
displacement and differential deformation of the site near the fault zone reach the peak value under the stick-slip
earthquake. The influence range of the site displacement during the large earthquake is approximately 6.50 times
more than that during the medium earthquake. It has a typical magnification effect on the hanging wall, and the
displacement decreases linearly far away from the fault zone. The amplification factor of peak surface acceleration
(PGA) in the large earthquake is 1.14 times more than that in the medium earthquake. The site shows “V” shear
failure; the plastic zones of hanging wall and footwall in the large earthquake is about 1.40 times and 1.00 times

larger than that in the medium earthquake, respectively. This study can provide a scientific basis for the seismic

fortification of Xi’an Metro Line lines crossing the Jingyang—Weinan fault zone.

Keywords: Jingyang—Weinan active fault zone;

deformation; stratum stress; numerical simulation
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Fig. 1 Regional tectonic map of Weihe Basin
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Fig.2 Simplified engineering geological profile of Jingyang—Weinan fault
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Table 1 Material parameters of soils

RIS RY y/(kN-m*)  E/MPa “ c/kPa  /(°)
et 17.1 10 0.33 10 30
HAR L 17.1 20 0.38 26 18
pias 17.5 30 0.33 30 20
e 18.6 40 0.30 31 23
i) 19.4 45 0.32 32 25
W BEL+ I b2 20.2 58 0.31 20 26

®2 WREEMAEITESH

Table 2 Calculation parameters of fracture zone contact surface

FE A TH 2% FK c/kPa @/(°) K,/kPa K/kPa
Wiy 10 15 2 800 280
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Table 3 Calculation parameters of rock and soil mass materials

AEARE y/(KN-m®)  E4/MPa  Hd calkPa  ¢g/(°)
S 17.1 499 034 12 32
#ARE 17.1 1104 034 28 20
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Fig. 7 Artificial seismic waves exceeding 10% probability in Xi’an during the 100 years
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