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Abstract: A 3D finite element model has been established to
investigate the influences of various factors on the longitudinal
mechanical behavior of special-shaped shield tunnel structure
The results show that.
displacement along the longitudinal direction of special-shaped

comprehensively. the overall

shield tunnel is downward, and the displacement curve can be

represented by a cubic polynomial; the longitudinal effective

WS B 2016-05—27

rigidity ratio initially decreases and then increases with the
magnitude of the transverse effective rigidity ratio; the effect
of transverse effective rigidity ratio on the longitudinal
stiffness is minor, and the recommended design value is 0. 65;
the longitudinal effective rigidity ratio decreases with the
increasing depth under both staggered joint assembling and
straight joint assembling conditions; the longitudinal
reinforcing effect leads to a larger longitudinal stiffness for
staggered-jointed structure than that for straight-jointed
structure in soft ground; the coefficient of subgrade reaction
has the most evident impact on the longitudinal effective
rigidity ratio, which increases linearly with the growth of the
coefficient of subgrade reaction; the amount of the
longitudinal pre-tightening stress of bolts also leads to a linear
increasing trend of the longitudinal effective rigidity ratio, but
the impact is not obvious. Finally, a simplified analytical
model based on the measured value of the opening amount of
the ring seam has been proposed to determine the longitudinal
equivalent rigidity and the longitudinal effective rigidity
ratios. The effectiveness of the model has been verified by
comparing the predicted values with results of the numerical

calculations.

Key words: special-shape shield; transverse rigidity;

longitudinal rigidity; effective ratio
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Tab.1 The calculation results of models with

different traverse effective rigidity ratios
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Tab.2 The maximum displacement at different depths

for three kinds of calculation models

%A SEEEPRE R AP AL A
#/m KAu#/mm KA/ mm KA #/mm
3 13. 46 15. 04 6. 28
5 17. 29 18. 99 7.45
8 23.01 24.76 9. 20
10 26.76 28.56 10. 37
12 30. 48 32.35 11.54
15 36. 10 38.01 13.29
0.48 o
—u— FEAEHIEE
0461 —e— JHAEPF N
M 0441
by
im 042}
2 440
4]22
T 0.38}+
5N
0.36F
034 1 1 1 1 1 1 J

4 6 8 10 12 14 16
%/ m
4 2FHEFAXTHADRNEGEMEBRTHARME
Fig.4 Comparing the
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depths for two assembling methods
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Tab.3 Calculation results of two different coefficients

of subgrade reaction
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longitudinal pre-tightening
stress of bolts
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Fig.7 Longitudinal deformation and stress distribution over the tunnel cross section at elastic state
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calculated by the theoretical and numerical
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models
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12 0.013 5 0.167 9 0.378 0. 401 54 244
15 0.016 4 0.195 7 0. 368 0. 399 46 393
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TG Ta) WA AR A B

5 &Hig
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FEA ORI 1 R 30k Sl /N 5 3 R A 2R AR
A H. Ghm BTG F B R AR KT I 1, i 52 4
Te) I 2 A M /N, 3R R AR R B MR IR W
BRI E WA A 0. 65.
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