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Effect of compaction pile’s cavity expansion on structural loess subgrade
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Abstract; The cavity expansion of compaction pile should be of an important impact on the struc-
tural weakening of loess, and may affect the interaction between pile and soil. Firstly, aimed at
the compaction pile in the area of structural loess, the relationship between generalized shear
strain and shear stress of soil around the pile under the condition of single pile cavity expansion is
analyzed based on the theory of cavity expansion, with the stress and strain of structural loess un-
der different stress levels obtained by the triaxial tests. The structural parameter of loess is intro-
duced into the analyses of a single pile’s cavity expansion, with the attenuation change of struc-
tural parameter of loess caused by cavity expansion effect studied. The research results show that
the attenuation of structural parameter of the loess is more obvious in the cavity expansion when
loess is closer to pile shaft and the structural parameter is equal to 1. 0 when loess is adjacent to
pile shaft; when the attenuation of structural parameter of the loess is smaller and when it was
further from pile shaft, the structural parameter at infinity is close to the initial structural param-

eters of intact loess.
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Fig. 1 Section of the cylindrical hole

after cavity expansion
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Fig. 2 Cylindrical hole after cavity expansion
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Fig. 3 Stress state of soil under axisymmetric condition
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Fig. 4 Curve of generalized shear stress and strain of

intact soil with water content of 15%
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Fig. 5 Section of the single pile cavity expansion
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Fig. 6 Attenuation of generalized shear stress in the

direction of pile diameter
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different depths
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