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This research presents a method of numerical analysis for analyzing the behaviors and factors that
affect the deformation and stability for uplift resistance of the high pressure gas storage cavern

considering localization and progressive failure.

A localized problem was simplified by assumihg a failure path in advance and assuming that the
progressive failure against inner gas pressure happened when failure criteria were satisfied. The
initiation of failure path was evaluated from the point of minimum local safety factor against shear

failure calculating from stress state and Mohr — Coulomb criterion.

The analysis results revealed that the lateral earth pressure coefficient at rest, k, has strong influence
on both the position and magnitude of this initiation point, while other parameters studied in this
research, e.g. depth, Excavation Disturbed Zone (EDZ), concrete liner contribute only small effect.
This initiation point is always in the rock mass closed to EDZ and at the edge between roof and wall
for k, greater than 1. Besides, the potential of tensile failure in tangential direction was confirmed.

For progressive failure analysis, it was found that, again, the failure behavior was mainly controlled

by &, and cohesion, C of rock mass.





