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Spherical cavity expansion in dilatant soils with different tension
and compression moduli

ZHENG Jun-jie, LU Yan-er, CHEN Bao-guo
(Institute of Geotechnical and Underground Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Soil has different moduli in tension and compression. In order to obtain a more precise solution of spherical cavity
expansion, an analysis of spherical cavity expansion in elasto-plastic soil is presented based on the elastic theory considering
different moduli in tension and compression. The characteristics of dilation are taken into account by using the non-associated
Mohr-Coulomb yield criterion. The analytical solutions for the stresses in elastic and plastic zones, maximum radius of the
plastic zone and expansion pressure are obtained. The influences of different tension and compression modulus ratios, Poisson’s
ratios and dilation angles on the expansion pressure and radius of plastic zones are discussed. The results show that different
tension and compression modulus ratios, Poisson’s ratios and dilation angles have significant influences on the development of
plastic zones and the stresses in the soil. Large errors will occur if these parameters are ignored.
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Fig. 1 Schematic of spherical cavity expansion
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Fig. 4 Variation laws of the ultimate expansion pressure with

various ratios of tension and compression moduli
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Fig. 5 Variation laws of the plastic zone radius with various tensile

Poisson’s ratios
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Fig. 7 Variation laws of the ultimate expansion pressure with
various tensile Poisson’s ratios
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various dilation angles
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