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Design method for longitudinal segment joints of shield tunnel model
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Abstract: In consideration of the similarity between the bending stiffness of longitudinal joint of an installed scale model
segment ring and that of the corresponding prototype one which is difficult to be satisfied, application of grooved model joints
for a scale model for shield tunnel is proposed. The design method for the grooved model joints, slotted at both sides, slotted
internally and slotted externally, is obtained. By comparing the calculated results of a model segment ring with grooved model
joints with those of a beam-spring model, it is verified that the design method for the grooved model joints is feasible, and that
the grooved model joints can simulate the installed ones well. After the analysis of influence of slotting on the internal width
force and deformation of the segment ring, it is proposed that the corresponding central angle of the grooved model joints
should be 3° to 5° . The proposed design theory of the grooved model joints is applicable for the design of a longitudinal joint
of the scale model segment ring and for the numerical simulation based on uniform rigidity ring with bending rigidity to be
reduced locally.
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Fig. 1 Segment joint connected by bolts and grooved model joints
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Fig. 2 Grooved model joints slotted internally and externally
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Fig. 4 Beam-spring model
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Table 1 Displacements measured in full-scale tests
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Tz

ANTRIU 5L R Y (FIAL A% /mm

- SEH P/KN Sz Py/kN Szl Py/kN

T4 74° 105° 180° 255° 286°
1 95.32 45.98 71.49 -6.44 6.45 3.93 -2.48 2.03 4.78
2 163.15 76.83 122.36 -22.18  21.51 12.48 -7.30 8.66  18.54
3 213.02 99.97 159.76 -63.09  55.66  32.18 -18.79 2872  55.21
4 248.92 119.24 186.69 -107.89 9436 5521  -31.54  48.01 92.55
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Table 2 Bending stiffness of joints obtained through back analysis
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Fig. 5 Bending moments of segment rings under different loading conditions
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Fig. 8 Segment rings with grooved model joints of different corresponding central angles
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