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Abstract: In order to quantitatively analyze the change of internal mechanical properties of tunnel lining under
pile loading in soft soil area. Based on the existing study results, through collating, the paper gets the relationship
between the height of the heap and the deformation of lining diameter. The paper innovatively proposed the

damage rate of lining equivalent bending stiffness and ultimate bending moment, calculated and analyzed the
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influence of overburden heights on equivalent longitudinal bending stiffness and ultimate bending moment of

shield tunnel in soft subway. The results show that: with the increase of overburden heights, the longitudinal

equivalent bending stiffness and ultimate bending moment of the lining decreased obviously, and the damage rate

of them both grow parabolically. The paper further applies the research results to the loading case above the

shield tunnel of Hangzhou Metro, which works better.

Keywords: Overburden; Soft soil; Subway shield tunnel; Equivalent longitudinal bending stiffness; Ultimate

bending moment; Damage rate;
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Fig.1 Lining stacking deformation diagram under heap loading
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Fig.2 Tunnel axial deformation diagram
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Fig.3 Cross section deformation diagram
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Fig.4 Stress—strain diagram of lining
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Table 2 The heap height of tunnel / and its corresponding

a and b values

h/m a/m b/m
0.5D 2.942 2.908
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Fig.5 Model test of lining deformation under heap loading
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Table 3 Longitudinal equivalent flexural stiffness and limit

moment of lining under different overburden heap height

h/m (EI)., /(kN+-m?) M, /(kN-m)
0 6.640%107 6.990%105
0.5D 6.601%107 6.949%105
D 6.527%107 6.872%105
1.5D 6.472%107 6.752%105
2D 6.396%107 6.644%105
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