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Improved ubiquitous-joint model and its application to
underground engineering in layered rock masses
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Chinese Academy of Sciences, Wuhan 430071, China; 2. Mid-South Design & Research Institute, CHECC, Changsha 410014, China)

Abstract: An improved ubiquitous-joint model, which can take into account of the transversely isotropic deformation characteristic
of the layered rock masses, is established. By using the program’s reserves connection, this new model is implanted into the explicit
finite-difference program FLAC?P, and the anisotropy of deformation and strength of the layered rock masses are studied. Then, the
deformation and fracture characteristics of the layered rock masses of the Longtan hydropower station underground caverns are
studied based on the improved model. The results show that the dominating deformation occurs in the isotropic plane of the rock
masses, and the asymmetric deformation of the side wall are controlled by the faults. The main failure of the surrounding rock masses
is shear failure which is also controlled by the faults and primarily presents the tensile-shear failure and the compression-shear failure
under the moderate and low stress. The joint failure that caused by the excavation process are controlled by the steep dip layered rock
mass structure, which primarily presents the shear failure caused by intercalated sliding.
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