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Measurement analyses on the deformation of shield
tunnels due to excavation-induced unloading

YANG Longcai,GUO Pengfei, YU Zheng

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 200092 )

Abstract.To safely excavate a pit over the existing tunnel, it is of great importance to control the deformation of
the downside tunnel during the excavation construction process. Measuring analysis method is used in this paper
to introduce in detail about the deformation control measures of the lying tunnel in the process of pit excavation.
The measures mentioned above include mixing piles strenthening before excavation, setting anti—floating plies
and setting ‘star shape’ support inside the tunnel. Conclusions have been drawn from the analysis of the defor-
mation mechanism of the lying tunnel during pit excavation process:the cement mixing process will cause slight
settlement of the tunnel; pit excavation will lead to whole—slab lifting and convergence of the tunnel itself; the
cement lifting method and the anti—floating piles can effectively control the uplifting deformation during the tun-
nel construction process, while the asterisk support inside the tunnel have a strong effort on minimizing the con-
vergence deformation of the tunnel; the construction of mixing piles will cause ‘oval shaped’ of deformation of
the tunnel, while the pit excavation afterwards has little influence on the deformation.

Key words: pit excavation, underling tunnel, uplift deformation, convergence deformation
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