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Research on stability of schist tunnel based on
transversely isotropic model

SUN Tao', YANG Yunan', GAO Sufang', LIU Jie'”, XIE Xiaokang' , HAN Shaokang'
(1. Faculty of Civil Engineering and Architecture ,China Three Gorges University , Yichang 443002, China; 2. Key Laboratory of
Geological Hazards on Three Gorges Reservoir Area ,Ministry of Education, China Three Gorges University, Yichang 443002, China)

Abstract ;: Taking the diversion tunnel of Danba Hydropower Station of Dadu River in Sichuan Province as
the research object, we developed the space multi-angle tensile strength test technology and combined
with the triaxial test. The mechanical parameters of quartz mica schist under different angles were meas-
ured. The relationships between elastic modulus, ¢ , ¢ and confining pressure of quartz mica schist were
obtained, and the order of confining pressure sensitivity rankings of the mechanical parameters under dry
and saturated conditions were calculated. By analyzing the anisotropic parameters k, .k, , the relationship
between the anisotropy of quartz mica schist and the confining pressure under different angles was evalua-
ted, and the change law of the tensile strength of different heights along with the angle of schistosity was
further obtained. Using a transversely isotropic constitutive model and setting the spatial orientation of the
material § principal axis, it is possible to simulate the rock mass distributed at any angle in the schistosity
space. In view of the deficiencies of the large-area model, this paper proposes a new method for construc-
ting the fine stress field with principal stress, avoiding the stress boundary effect of the large model, and
making it possible to perform fine stress construction on the local area quickly and easily. According to
the trend of the schistosity and different dip angles, fifteen different schistosity spatial distribution models
were selected for calculation and analysis. The changes of the stress, displacement, and plasticity regions

with the angles of the schistosity were respectively given, and the worst working conditions under different
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schistosity distribution were pointed out.

Key words: quartz mica schist; transversely isotropic model ; physical and mechanical parameter; stress

field; tunnel surrounding rock stability; schist tunnel
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