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Discussion on the Computing Model for Xi an Metro
Tunnel Passing Through the Ground Fissure Zone

MEN Yu-ming, ZHANG Jie-hong, LIU Hong-jia, HAN Dong-dong, WANG Hai-ying
(School of Geological Engineering and Surveying, Chang an University, Xi an 710054, Shaanxi China)

Abstract According to the analysis of the large physical model test on Xian Metro tunnel passing through the
ground fissure zone, two deformation characteristics in the metro tunnel were found when ground fissures were
active. Firstly, the change happened when the tunnel was in load; secondly, the gap appeared at the bottom of the
tunnel. The gap appearedin monolithic and shield tunnels. The reason was that the deformations of the surrounding
strata and tunnel were incongruous. The size of the gap had significant effect on metro tunnel deformation and
internal force calculation. On the basis of the analysis of the tunnel deformation characteristics, four deformation
calculating models of the tunnel passing through the ground fissure zone were summarized. For the long monolithic
tunnel to fix one end and simply support the other was a calculating model, another model was to fix one end and
directly support the other; for the short monolithic tunnel the simplified overhanging beam could be used; for the
shield tunnel, to fix one end and directly support the other was the calculating model. Finally, the tunnel numerical
models under the condition of the gap were discussed. The calculating examples showed that it was very crucial to
process interface between the tunnel and the soil in the numerical calculation; otherwise, the calculation would cause
the major error.
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Fig. 2 Variation of Contact Pressure at the 4
Bottom of the Tunnel Fig. 4 Gap at the Bottom of the Shield Tunnel
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Fig.3 Gap at the Bottom of the Rectangle Section Tunnel
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Fig. 6 Gap at the Bottom of the Circular Tunnel
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