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Theoretical Solutions for Shield Tunneling-
induced Long-term Settlements in Clays
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Abstract: Theoretical solutions for tunneling-induced long-
term ground settlements in clays are presented by modifying
displacement solutions of drained contraction of cavity based
on the Sagaseta’ s image technique and the Park’ s
displacement boundary condition. The proposed solutions are
compared with quoted centrifuge tests, finite element
simulation based on displacement controlled model (DCM) and
field studies. The results indicate that for the prediction of
long-term surface settlements, the theoretical solutions under
uncorrected boundary condition 1 deviate significantly from
the centrifuge tests, while those under the remaining three
boundary conditions are in good agreement with the centrifuge
tests and finite element method, and boundary condition 2 is
recommended as a conservative approach. Generally
agreement of the predicted surface settlements can be seen

with field observations.
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Tab.1 Parameters of the theoretical solutions

BT/ ARONEE BAKA/ W BRN/ BAEEE/
kPa /O ™ 4 kPa MPa

146.2 23 0 0.3 3 9. 067
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Tab.2 Parameters of Kaolin clay of the finite element
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S8 ¥yl
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HE F1/kPa 3
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Tab.3 Parameters of sand of the finite element model
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Tab.4 Parameters of tunnel lining of the finite element
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Fig.8 Long-term surface settlement curves
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Tab.6 Parameters of the theoretical solutions (Case 2)
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Fig.10 Surface settlement curves (Case 2)
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