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Optimization Study on Jacking Force of the Tunnel Face when Shield
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Abstract: The upper-soft lower-hard composite stratum is a kind of special geological conditions frequently
encountered in shield construction, but there are many difficulties in shield construction under such stratum
conditions. Based on the shield tunnel engineering crossing the upper-soft lower-hard stratum in Shenzhen Metro Line
7 Project, numerical simulation method is used to optimize different jacking force schemes of each partition in tunnel
face when tunnel crossing the upper-soft lower-hard composite stratum ( stratum crossed by tunnel “from the soft into
hard” and “from the hard into soft” ). The calculation results indicate that measures of properly decreasing the jacks’
thrust of upper partition and increasing the jacks’ thrust of lower partition in the tunnel face could effectively reduce
the stress of segments in the stratum crossed by tunnel “from the soft into hard” (SI decreases 2.76 ~3.1%, S3
decreases 3.39~3.46%) , and it also suggests that proportion of jacks’ thrust of the upper, middle and lower parts in
tunnel face within the range 8 : 13 : 18 ~10: 13 : 16 is reasonable. However, such adjustment measures of shield
posturer will make the ground subsidence show an increase tendency, so we can also increase the soil pressure
properly to restrain the increase tendency of ground subsidence in the actual project.
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Fig. 2 Schematic diagram of the stratum in numerical model
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Table 1 Material parameters of the stratum,

tunnel lining and grouting layer
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Fig. 3 Schematic diagram of jacks’ position and partition
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Fig. 4 Loading schematic diagram of jacking force
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Fig. 5 Loading schematic diagram of segment counter-force
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Table 2 The load value of tunnel face thrust

and segment counter force MPa
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Fig. 6 Schematic diagram of observation surface’ s position
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Fig. 8 Surface subsidence at the interface (observation

surface 2) of stratum “from the hard into soft”
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( observation surface 1) of stratum “from the soft into hard”
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Fig. 10 Longitudinal surface subsidence in the section

( observation surface 2) of stratum “from the hard into soft”
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