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Abstract: As an efficient protective measure, the isolation piles are widely used in the control of tunneling-induced
environmental effects in urban areas. Based on the two-stage concept, a vertical pile-soil interaction model that can consider the
relative slip between the isolation pile and the soil (simulated by the pile shaft spring and the pile tip spring) is established.
Based on this model and introducing the displacement compatibility condition, using the modified Loganathan-Poulos (L&P)
formula and the Melan solution of the vertical displacement in a general form, the interaction forces between the isolation pile
and the soil (i.e., the internal force of the springs) are solved. Using the superposition principle, the ground vertical
displacements caused by tunnel excavation under the restraint of isolation piles are further solved. The results are verified by

comparing with those of the existing analytical methods and _

field measured data. Based on the analytical results of the EEWE: BEXERMFREHFEIH (52108376): EZR HRRFIE
i ) e T . EFEREN R A T R ,
proposed model, the mechanical mechanism of the effects of %ﬁ}gjzoj;)l:‘ (52090084); EREBAHFECENRE (51938008
517
the isolation piles on the ground vertical displacements is KRS EE: 2021 - 07 - 19

investigated. The studies have shown that the restraint effect of *B(E{E# (E-mail: xschen@szu.edu.cn)
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the isolation piles on soil can be divided into two parts, upward part and downward part. The combination of the upward and

downward effects together drives the tunneling-induced ground vertical displacements along the depth direction to change from

non-uniform state to a relatively uniform one. The spring stiffness of the pile shaft and pile tip determines the degreeof

interaction between the pile and the soil. The smaller the stiffness, the smaller the interaction force, the greater the relative

displacement between the pile and the soil, and the smaller the upward and downward restraint effects. The related research

may provide theoretical guidance for the design and effect evaluation of isolation piles.

Key words: theoretical analysis; shield tunnel; isolation pile; ground vertical displacement; restraint effect
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Fig. 1 Schematic diagram of convergence mode at tunnel opening

and related parameters of tunnel and pile
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Fig. 7 Subsurface ground vertical displacements at pile position
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different stiffnesses at pile shaft-soil interface
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Fig. 11 Interaction forces between pile and surrounding soil under

different stiffnesses at pile tip-soil interface
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