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Simulation and analysis of excavation of variable cross-section
cavern with advanced support

XU Hong-fa, JIANG Miao, WANG Fa-jun, XU Shi-jie, WANG De-rong
(Engineering Institute of Engineering Corps, PLA University of Science and Technology, Nanjing 210007, China)

Abstract: The stability of excavating the variable cross-sections cavern is one of the important research topics about the underground
engineering. Particularly for weak surrounding rockmass, it may bring insecurity and instability to excavate the cavern from the small
sectional-section to the big. By means of the numerical analysis of finite difference, the stability of excavating variable cross-sections
cavern was studied; and effects of two construction methods about the advanced support using the ductule grouting or without the
advanced support on the engineering were analyzed. The results showed that it’s more unstable when excavating the cavern from the
small cross-section to the big; and the advanced support can considerably improve the stability of the surrounding rocks and reduce
the deformation of the cavern, and also avoid the collapse of cavern excavating in weak rock. The results are the some meanings for
the construction of similar caverns.
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Fig.1 Simulation of excavating steps of the cavern
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Fig.2 Geometric model and mesh generation of cavern
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Table 1 Physico-mechanical parameters of
rock and supports
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Fig.3 Plastic zones after case A
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Fig.4 Plastic zones after case B
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Table 2 Plastic elements amounts and maximum
settlements on crowns
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Fig.5 Plastic zones after excavate 20 m along big cavern
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Fig.6 Curves of the crown settlements on big cavern
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Fig.7 Curves of the side wall displacements on big cavern
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