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Elastoplastic analysis of cylindrical cavity expansion
with anisotropic initial stress

ZHANG Ding-wen, LIU Song-yu, GU Chen-ying
(School of Transportation, Southeast University, Nanjing 210096, China)

Abstract: Traditional cylindrical cavity expansion theory is based on the isotropic initial stress supposition. However, the cylindrical

cavity is usually expanded in case of horizontal initial stress unequal to vertical initial stress, such as the horizontal directional drilling

in tunnel engineering. A new elastoplastic cylindrical cavity expansion solution is introduced, in which the anisotropic initial stress is

explicitly considered. Case study results indicate that the cylindrical cavity expansion with anisotropic initial stress yields a larger

plastic zone than that with isotropic initial stress when the rest geometrical and geomaterial parameters are the same. The results also

demonstrate that the cylindrical cavity expansion with anisotropic initial stress results in a smaller ultimate expansive pressure than

that with isotropic initial stress.
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Fig.1 Cylindrical cavity expansion with K, stress state
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