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Study on transverse effective rigidity ratio of shield tunnels

HUANG Hong-wei, XU Ling, YAN lJia-liang, YU Zhan-kui

{Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)
Abstract: After a detailed discussion on the transverse effective rigidity ratio of shield tunnel, it was shown that the effective
rigidity ratio was always an emperical value. Based on the model test of two-ring tunnel structures and the analysis of the test
results, some conclusions could be drawn. The relation of deformation of tunnel structure with the load was clearly linear elastic

so the effective rigidity of shield tunnel was constant in elastic stage, which was agreeable to the rule of the modified

0 &I

conventional design method; the effective rigidity ratios of tunnel with nonstaggered and staggered installation were 0.67 and
Key words: shield tunnel; effective rigidity; similarity structure; model test; nonstaggering and staggering pattern
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0.75 respectively for Shanghai Metro; the effect of soil resistance on the effective rigidity of shield tunnel was very small in soft

ground. Compared with empirical formulas and structural tests, the model test could be done conveniently, with abundant

believable results and economical cost, and would be a good method to study the effective rigidity of shield tunnels.
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Table 1 Empirical value of effective rigidity ratio of shield tunnel
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Fig. 1 Nonstaggered pattern of shield tunnels
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Fig. 2 Staggered pattern of shield tunnels
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Table 2 Similarity ratio of model tests
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Table 3 Parameters of prototype and model tunnels
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Table 4 Parameters of joints of prototype and model tunnels
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Fig. 4 Longitudinal connection of segments
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Fig. 6 Two rings of tunnel with nonstaggered pattern
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Fig. 7 Two rings of tunnel with staggered pattern
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Fig. 8 Two rings of tunnel without joints
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Fig. 10 Relation between deformation and load of two rings of
tunnel with staggered pattern
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