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Deformation and Failure Mechanism of High and Steep Slope under Underground Excavation .

Taking Guotang Tunnel as an Example

WANG Lushi', QIAN Junyi', SUN Ruifeng®, Guan Kaige®
(1. China Railway City Development and Investment Group Co. Ltd. , Chengdu 610213, China;

2. China Railway 17th Bureau Group Urban Construction Co. » Ltd. , Zunyi 564512, Guizhou, China;
3. School of Civil Engineering. Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: In order to study the deformation and failure mechanism of a high steep slope under underground excavation, the influence of

different locations of tunnel excavation on slope stability was analyzed by using the finite element sliding surface stress method, and the failure

mechanism and deformation characteristics of slope instability induced by underground excavation were systematically studied. The results show

that the underground excavation destroys the original equilibrium system of the slope, redistributes the stress of the slope in the influence range

of the excavation, and creates new tensile stress regions, compressive stress regions and shear stress regions in different areas of the slope,

which causes adverse additional displacement on the surface and internal points of the slope, and thus has a significant impact on the stability of

the slope. According to the position relationship between underground excavation holes and sliding surface. slope instability induced by

underground excavation can be divided into four types, which are local slope collapse, slope A-type slip, slope B-type slip and slope C-type slip,

and the failure process and mechanical mechanism of each type of instability are revealed.

Keywords: underground excavation; stability analysis; deformation mechanism; slope instability; slope support
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