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3-D Numerical Analysis of Connected Aisle Construction in

Cross-river Tunnel with Artificial Ground Freezing Method
XTAO Feizhi GAO Baisong
(China Railway Eryuan Engineering Group Co. ,Ltd. ,Chengdu 610031 ,China)
Abstract ; The entire process of connected aisle construction in a cross-river tunnel with artificial ground freezing method
is simulated by using 3-d finite element method. The results show that: (1) Frost heaving force has significant effect on
the frozen soil and the shield tunnel, rapid freezing may reduce the amount of frost heaving; (2) After the excavation of
the connected aisle and the pumping station, the stability of the frozen soil is deeply declined, arch top position and the
junction of pumping station bottom with the wall are weak points; (3) The tensile stress of initial support in the bottom
of the connected aisle and the pumping station wall is high, original design should be strengthened; (4) Compensation
grouting can effectively reduce the differential deformation produced by thawing; (5) When frost heave rate is below
3% , the construction safety is assured, the actual rate in construction can be figured by deformation monitoring results.
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