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Stress and Strain Law of Tunnel Surrounding Rock in Loess Plateau Area

ZHANG Wenle, HUANG Yuxiao
( Hanjiang-to-Weihe River Valley Water Diversion Project Construction Co. ,Lid. , Xi'an, Shaanxi 710024, China)

Abstract; To achieve accurate prediction of the stability of weak surrounding rock, the south trunk tunnel of the sec-
ond phase of the Hanjiang-to-Weihe River Diversion Project is selected as the research object. A detailed three-dimen-
sional geological model is established, and an ideal elastoplastic model based on the Mohr-Coulomb strength criterion is
adopted to study the stress and strain of surrounding rock at four typical sections, analyzing the changes in stress and
strain of weak surrounding rock with and without the effect of lining. The research results show that the surrounding
rock of CK35 and CK61.5 in Huangwu Tunnel is mainly subject to horizontal extrusion deformation, with the maximum
horizontal displacement located at the contact part between the surrounding rock and the lining arch foot. The axial
force of the lining is all pressure, and the maximum axial force appears at the arch top and arch bottom. The contact
parts between the surrounding rock of CK87 in Shaolingyuan Tunnel and CK97 in Bailuyuan Tunnel and the linings top
arch and inverted arch are mainly subject to vertical displacement. The axial force of the lining is all pressure, and the
maximum axial force is located at the arch foot. When considering the effect of lining, the damage area of surrounding
rock is significantly smaller than that without lining, and the damage area is concentrated in the top arch and inverted
arch, which is convenient for taking reinforcement measures and optimizing schemes to maintain the stability of the tun-
nel. This study reveals the stress and strain laws of surrounding rock in different tunnel sections and the impact of lin-
ing on stability, providing technical support for the reinforcement design and scheme optimization of tunnel projects.

Keywords: surrounding rock stability; typical cross-section; stress-strain law; numerical simulation; lining

design; tunnel in the loess plateau
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