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Analysis and calculation method of effective bending rigidity ratio in
modified routine method
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University, Shanghai 200092, China)
Abstract: As a practical calculation method for the lining structure of shield tunnels, the modified routine method has been
widely applied during its design. The key parameter, the effective bending rigidity ratio 7, is essential for the calculated results.
The numerical models for segmental rings with and without joints are established using the load structure method. Based on the
results of the FEM analysis, the influences of number, distribution and bending stiffness of joints and soil resistance coefficient
on the effective bending rigidity ratio are examined. The study indicates that the effective bending rigidity ratio increases when
the number of joints decreases or the bending stiffness of joints and the soil resistance coefficient increase. In addition, the
distribution of joints has appreciable impact on the effective bending rigidity ratio. A method for evaluating the effective
bending rigidity ratio of shield tunnel structures is proposed. The effects of number, distribution and bending stiffness of joints
and soil resistance coefficient are considered. Through comparisons, the proposed method is proved to be practical and
accurate.
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Table 1 Soil resistance coefficient K; for different ground
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Table 2 Calculation parameters of segment and load
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Fig. 3 Comparison of deformation of non-joint lining diameter

between Eq. 4 and numerical results
070
0.65f
0.60 |
—a— n=6

0.45 —e— n=7

TN EA R
=4
3

—a— n=8
0.40 - —¥— n=9
—e— n=10
0.35 - 3 56351 1 R UK =30000 kN/m3
0.30 | EERHEAMIEE K=30000 kN-m/rad . .
0 10 20 30 40 50 60 70
Bkl (°)

B4 SHRIFAYRSEIAEMERR

Fig. 4 Variation of effective bending rigidity ratio with joint angle
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Fig. 5 Variation of effective bending rigidity ratio with joint
rotation stiffness
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Fig. 6 Variation of effective bending rigidity ratio with soil
resistance coefficient
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Fig. 7 Comparison between analytical and numerical results of
effective bending rigidity ratio in various soil resistance

coefficients and joint rotation stiffness
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Table 3 Comparison of effective bending rigidity ratios between

model tests and various analytical methods
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