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Modeling and Verification of Influences of Support Force on Shield Construction
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Abstract; There are many factors that affect the surface subsidence in the construction process of shield tunnel, which
not only have the influence of soil properties, but also the function of construction parameters. Firstly, based on Sagas-
eta’ s stratum loss model and considering the radial support force of shield machine, the theoretical model of soil loss is
improved. Secondly, using the Mindlin combined with the pressure of the earth tank and the friction between the soil
body and the shield machine Displacement solution, we calculated the Shenyang metro powder clay shield tunnel exca-
vation caused by the horizontal surface subsidence trough curve and vertical surface subsidence curve, and then used
the Shenyang Metro Line 4 on-site monitoring data, numerical simulation results and calculation results of the compari-
son. The validity of the theoretical model is verified. Finally, using numerical simulation method and theoretical calcu-
lation, the law of surface settlement during tunnel construction of Shenyang Metro Line 4 is obtained, when the con-
struction support force of the powder clay tunnel in Shenyang subway is 0.3 MPa, the effects of the support force of the
shield machine support force of 0.3 MPa on surface subsidence is quantified which is about 0.7 mm, the research re-
sults of which could provide a useful reference for similar construction projects.
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