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Calculation of Existing Shield Tunnel Shearing Dislocation Platform

Deformation Due to Undercrossing New Shield Tunnel Undercrossing

WEI Gang'', YU Guohua’, YANG Bo!

(1. Department of Civil Engineering,Zhejiang University City College, Hangzhou 310015, China;
2. Department of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: Model of shield tunnel considering the shearing dislocation was used to investigate the effect
of the new shield tunnel undercrossing on existing tunnels. In light of the fact that the additional stress a-
long the central axis of the existing tunnel was caused by the bulkhead additive thrust, the friction force
between shield and soil, and grouting pressure in the process of undercrossing shield tunnel construction,
the lining ring of shield tunnel was regarded as a series of short elastic foundation beams connected by
shear spring. An equation was developed by the principle of minimum potential energy, and three-dimen-
sional change process of the vertical deformation, shear force and dislocation between rings with the exca-
vation of the new tunnel were worked out. The research shows that the vertical displacement value calcu-
lated by the proposed method combined with the shearing dislocation model and the principle of the mini-

mum potential energy agreed well with field test data. The dislocation of the segments where the vertical
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displacement is the maximum is close to 0. The maximum value of segment ring’s dislocation and shearing

force appears at the inflection point of vertical displacement curve. With the excavation of the new tunnel,

the vertical deformation, shear force and dislocation between rings of existing tunnel increased and finally

stabilized.

Key words: new shield tunnel; existing shield tunnel; undercrossing; shearing dislocation platform;

longitudinal displacement
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Fig. 1 Diagram of calculation model
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