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Research methodologies and advances in analytical theory for
consolidation of composite ground

LU Meng-meng
(School of Mechanics and Civil Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Consolidation theories for composite grounds originated from consolidation theories of sand-drained ground.
The studies and the research methods about composite grounds adopted some basic assumptions in the theories of vertical
drains. However, some assumptions of vertical drains theories are not applicable in composite ground theories; this is due
to the large diameter of columns and stress concentration on the columns in the composite ground, which can inevitably
lead to a large deviation in the calculation of the degree of consolidation. On this context, the reason for the resulting
deviation is investigated from the analysis of applicability of the basic assumptions. The underlying scientific
significances and the engineering problems corresponding to these investigated assumptions are revealed. The detailed
contents of this paper include the analysis on the following basic problems, such as the adaptability of the governing
equations with the equal strain assumption, the modification of the initial condition, the applicability of the assumption of
equal flow at column-soil interface, one-dimensional deformation assumption, the determination of the equivalent radius
of the columns with non-circular cross section, and the partition of the ground into elements with pile groups columns
and the establishment of the associated theoretical frame.
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