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Fig.1 Cylindrical cavity expansion
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Fig.2 Resulting strain curves of g, vs ¢, for a
standard triaxial test
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Fig.3 Distribution of radial stress and
circumferential stress
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Fig.4 Distribution of radial displacement
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Fig.5 Effect of dilation angle on the radius of
elastic plastic boundary
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A General Solution for the Expansion of Cylindrical Cavity in Soil
Mass and the Influence Analysis of Dilation Angle

ZHANG Guang-jun
(Funing Load Management Station of Jiangsu, Jiangsu Funing 224400, China)

Abstract : Based on the soil plastic mechanics, a formula for the plastic scope in the expansion of cylindrical cavity is presented
with consideration of soil dilatancy. Then, the analytical solutions of the stress and displacement field are derived. It is shown
that the angles of dilation have obvious effects on the radius of elastic plastic boundary. A testing method for dilation angle was
given. It is proven by examples that with the increase of dilation angle, the radius R decreases gradually while the average plastic
volumetric strain increases,

Keywords: dilation angle; cylindrical cavity expansion; stress field; displacement field



