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3D refined nonlinear finite element analysis of intersecting
metro tunnels under near-field ground motion

CHEN Lei, CHEN Guo-xing, LONG Hui
( Institute of Geotechnical Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: According to the explicit finite element method of ABAQUS and 32 CPU parallel computing cluster platform of the
research group, a three-dimensional refined finite element model for cross tunnels is established and used to research the 3D
nonlinear seismic response of cross tunnels under near-field strong ground motion and compare the results with that of one-layer
upper/lower tunnels. The results show that: compared with a single deep/shallow-buried tunnels, for any one-layer upper/under tunnel
of intersecting metro tunnels, the relative horizontal displacement difference of the tunnel top and bottom is magnified; and the
seismic stress of intersecting tunnels is reduced; the seismic stress on the left side of tunnels is larger than that of the right side; and
the seismic stress of tunnel spandrel and hance is significantly greater than that of other parts; and the tunnel spandrel is the most
dangerous part of the tunnel structure. The acceleration response of top and bottom at the under tunnel of intersecting metro tunnels is
larger than that of the upper tunnel; the interaction influence of intersecting metro tunnel on the seismic response of any one-layer
upper/under tunnel is related to the cross form of intersecting metro tunnels and the characteristics of the inputted near-field ground
motion.
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Table 1 Near-field ground motion parameters
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Table 2 Mises stress response ranges of metro tunnels under Wolong ground motion
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Table 3 Mises stress response ranges of metro tunnels under Qingping ground motion
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MJJMEAE/ MPa BCK#% NS/ MPa K% NJWEE/MPa  ROKE NJIEE/MPa UK

Tt 3.636 0.665 4.636 0.848 5.196 0.950 5.470 1.0

HE () 8.825 0.880 9.381 0.935 10.433 1.040 10.028 1.0
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Table 4 Magnification rates of horizontal relative
displacement of intersecting metro tunnels
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Table 5 Peak accelerations on the top and bottom of the metro tunnels (unit: m/sz)
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