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Stability analysis of large shield working well considering
effect of diaphragm wall joint
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Abstract: Three mechanical models of diaphragm wall joint, i. e. flexible joint without resistance to shearing and bending, relative
rigid joint with resistance to shearing and absolute rigid joint with resistance to shearing and bending, are established based on
different effects of transverse stress transferring. In order to choose a reasonable joint for shield working well of Nanjing Weisan-road
Yangtze River tunnel, the deformation and mechanical properties of diaphragm wall are analyzed by using above models. The results
show that: flexible joint is easy to cause the increase in displacement of diaphragm wall and soil; and finally, leads to increase internal
force of supports. Relative rigid joint are able to not only resist the displacement of diaphragm wall, but also decrease stress of
diaphragm wall by transferring the stress to the temporary supports and ring beams; Absolute rigid joint may result in diaphragm wall
undertake significant transverse and longitudinal moment. By comprehensive consideration, the relative rigid joint is chosen for the
working well.
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Table 1 Mechanical parameters of soil layers
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@2 W RE L 181 3.14 0.42 17 25.0
@1 B A1 18.4 3.95 0.40 24 15.4
@1 B b 19.3 13.93 0.27 2 34.1
@3 20.2 15.46 0.26 6 30.0
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Table 2 Geometric parameters of No.1-5 ring beam

R G5 % b/ mm {4 h/ mm
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Fig.8 Lateral displacement for
mid-span diaphragm
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Fig.9 Longitudinal momnent for mid-span diaphragm
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Fig.10 Final distribution of longitudinal moment
for mid-span diaphragm (unit: N - m)
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Table 4 Axial force of support using different joints
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Table 5 Maximum transverse moment of
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