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Mechanical Properties and Deformation Limit Value of Surrounding Rocks
in Loess Tunnel Construction by Double-side Heading Method
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Abstract ; It is difficult to determine deformation control and reserved deformation of surrounding rocks in the design of
a large section loess tunnel due to the special engineering properties of loess. In this paper, the finite difference soft-
ware FLAC3D was adopted to analyze the large section horseshoe-shaped loess tunnel. According to physical and me-
chanical indexes of loess, the surrounding rock and deformation change law and the vault monitoring deformation limit
value of loess tunnel under different supporting strength conditions was analyzed. The results show that the stratigraphic
stress of the loess tunnel increases first and then decreases from ground to vault, and the stratum settlement displace-
ment increases under the excavation disturbance. Maximum settlement of tunnel vault first increases slowly with the de-
crease of supporting modulus, and then increases rapidly, which is difficult to control. Therefore, it is necessary to
find the critical point for the sped up growth of vault settlement, and we use the corresponding limit value as the control
condition of vault subsidence. Since the final settlement of the tunnel vault comprises the dome settlement before tunnel
face excavation and can detect the vault monitoring settlement after excavation, the monitoring settlement limit value
can be determined by combining the displacement release rate to determine the monitoring settlement of the vault con-
trol conditions. The research results could provide a theoretical basis for monitoring the stability of surrounding rock in
the loess tunnel.

Keywords : loess tunnel ; stratigraphic stress; settlement displacement; settlement controlled condition; excava-
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