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Numerical Simulation of Multi-line Overlapping Shield
Tunneling Under Existing Tunnel

WANG Lei', LIU Weiping”, HAO Xinchi'
(1. Shaanxi Chengxin Electric Power Engineering Supervision Co. ,Ltd. , Xi'an, Shaanxi 710065, China;
2. School of Highway, Chang'an University, Xi'an, Shaanxi 710064 , China)

Abstract; In view of the major difficulties in the construction of a shield tunnel of Xi’an Metro Line 15 close to orthog-
onal underpass and exicting Metro Line 2 section tunnel, the three-dimensional nonlinear finite element analysis method
is used to analyze the complex working conditions of four-line overlapping. Considering the influence of the construction
of a new tunnel on the deformation of the existing tunnel and the surface response law under the action of different
shield grouting pressures and soil pressure, the reinforcement effect of sleeve valve pipe pre-grouting in overlapping
sections was verified. The results show that the tunnel settlement decreases with the increase of grouting pressure and
soil pressure within the range of 2.0~1.6 and 1.5 ~3.0 times of tunnel diameter from the existing tunnel center line.
The sequential construction of new tunnels from left to right will cause secondary settlement of existing tunnel struc-
tures. The maximum settlement of the existing tunnel and the ground surface can be reduced to 75% and 50% of that
without reinforcement, respectively, and the deformation trend of the tunnel structure changes from " W" deformation
without reinforcement to " V" shape after reinforcement, and the position of the maximum settlement also changes. The
research results can provide reference and guidance for the design and construction of multi — line overlapping under-
pass engineering.

Keywords: multi-line overlapping tunnel; formation pre-reinforcement; numerical simulation; earth bin pres-

sure; grouting pressure
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