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Abstract;:  During the excavation of underground caverns in gently dipping stratified
sandstone-mudstone strata, block instability will threaten construction safety and cause great
economic losses. It is of great significance to study the stability of underground cavern
enclosure in gently dipping stratified rock. The thesis takes the underground cavern
surrounding rock of sandy mudstone stratum of a hydropower project as the research object,
and determines the key joints and cracks development characteristics that control the block
stability in the project area through the refined geological investigation of the flat hole
explored on the site. Based on the mechanical analysis, several typical destabilization modes
of blocks are proposed, and the potential size of the destabilized blocks is calculated by using
the block theory. On this basis, the stability of the key parts of the project was further
calculated and analyzed using three-dimensional numerical simulation. The conclusions

drawn are as follows: (1) the dip of the sandstone mudstone rock layer is between 11° and
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15°, and there are three groups of main dominant structural surfaces in the underground
engineering rock body, which are N60°W/SW 88°, N38°W/SW 87° and N71°W/NE
/86°; (2) the modes of block destabilization in underground caverns with gently dipping
laminated sandy mudstone include four modes: one-sided shear-slip-drop of sidewalls, two-
sided shear-slip-extrusion of sidewalls, laminated stripping of the top arch, and drop of the
top arch; (3) the maximum square volume of block destabilization is 23. 667 m®, and the
minimum stability coefficient is 0. 695; (4) the deformation of the rock mass is mainly
concentrated in the roof arch of the cavern, in which the closer to the junction position of the
sandstone and mudstone strata, the greater the impact of excavation and the greater the

displacement. This study can provide technical support for the construction safety of

underground caverns in gently dipping laminated sandy mudstone.
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gently dipping layered rock mass; sandstone formation; stability analysis of
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