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Cracking-restraint design method for large underground caverns with hard rock
under high geostress condition and its practical application
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Abstract: The stability of surrounding hard rock in large underground caverns always challenges its design and
excavation under high geostress condition. A new cracking-restraint design method for caverns’ stability
optimization was proposed based on the summarization and practice of many underground caverns under high

geostress condition. This method points out that the inner cracking of hard rock is the root factor for rock’s large
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deformation and failure. Taking the testing of rock mass break, excavation optimization for reducing the cracking
scale and supporting reinforcement for restraining the cracking development as three basic factors and considering
the way of restraining cracking of hard rock as the key issue ideology, optimization operations were synthetically
carries out. A technical system for reducing or avoiding cracking scale, depth and degree of hard rock was
proposed through improving the global excavation scheme. It is pointed out that, for the purpose of safety,
efficiency and economy, rational selections of supporting parameters for rock bolts or cables and supporting time
for surrounding rock help to restrain cracking of surrounding rock and to strengthen the integrality and the
resistance of cracking surrounding rock, and make surrounding rock as a bearing structure for fully mobilizing its
own bearing capacity to reinforce or build a load-bearing arch of surrounding rock. Applications in Laxiwa
hydraulic station, Baihetan hydraulic station and Chinese Jinping deep laboratory indicate that the developed
method is reasonable and useful.

Key words: rock mechanics; high geostress; underground cavern; cracking-restraint method; design optimization;

stability analysis
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