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Abstract: The existing theoretical researches on deformation of soils caused by twin-tunnel excavation are generally based on
the linear superposition of single tunneling results and seldom consider the interaction effects between the two tunnels. Based
on the displacement-controlled Schwarz alternating method and the complex variable function theory, and considering the oval
deformation contraction boundary condition of tunnel opening, a method is proposed to analyze the deformation of the
surrounding soils caused by twin-shield tunnel excavation in arbitrary position in order to reveal the interaction influences for
the closed underground excavation. The method is based on the displacement boundary condition, which reflects the interaction
between the twin tunnels during excavation. Through experiments and engineering cases, the theoretical solutions to the
complex variable function based on the displacement-controlled Schwarz alternating method are obtained and compared with
those of the linear superposition method and the measured data. The deformation influence laws of ground, which are caused by
the variation of space between twin tunnels under two different layout patterns, horizontal and oblique, are acquired through
parameter analyses. The results indicate that the surface settlement curve obtained by the complex variable function method
based on the displacement-controlled Schwarz alternating method is in good agreements with the measured one, while the linear

superposition method has a comparatively large error. ———————
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in parallel and oblique positions, the contours of the soil
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phenomenon, and the settlement peak line above the tunnels is inclined to the centre of the twin tunnels, but with the increase of

the spacing between the twin tunnels, the phenomenon of "attracting" is gradually weakened. The research results may provide

some theoretical basis for the protection measures of twin-shield tunnel excavation.
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Fig. 8 Contour maps of soil subsidence due to twin parallel tunnels (unit: mm)
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